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FIRST  SECTION. 

Internal  Organs  of  Excretion. 

The  most  complicated  and  the  most  distinct  of  all  emunc- 
tory  apparatus  developed  in  animals,  are  the  urinary  organs , 
which  early  appear  in  the  animal  scale  and  in  the  embryo, 
and  exert  the  most  immediate  and  extensive  influence  over 
the  condition  of  the  vital  fluids,  and  the  entire  economy. 
Developed  in  the  vertebrated  tribes,  from  the  cloacal  end  of 
the  alimentary  canal,  like  the  lungs  from  the  buccal  extre¬ 
mity,  the  urinary,  like  the  pulmonary  organs,  excrete  largely 
the  aqueous  constituents  with  other  materials  of  the  blood, 
and  both  these  complex  secerning  organs  remove  their  hete¬ 
rogeneous  products  by  the  terminal  openings  of  the  diges¬ 
tive  tube.  As  carbonic  acid  is  the  most  characteristic  in¬ 
gredient  of  the  pulmonary  excretion,  so  are  uric  acid,  or  urea, 
and  lithic  acid,  both  abounding  with  nitrogen,  the  chief 
urinary  products ;  and  as  the  structure  of  no  gland  is  yet 
indicative  of  its  function,  the  lowest  and  most  ambiguous 
forms  of  the  urinary  organs  are  determined  rather  by  their 
general  analogies  of  form  and  connections,  and  the  chemical 
nature  of  their  products,  than  by  any  peculiarity  of  internal 
structure.  The  urinary  organs  thus  corresponding  in  func¬ 
tion,  and  complimentary,  to  the  respiratory,  commonly  how¬ 
ever  exhibit  less  tendency  to  ramification  and  vesicular 
dilatation  in  their  ultimate  tubuli,  than  the  lungs  and  most 
other  complex  glands. 

The  means  of  respiration  possessed  by  the  simplest 
forms  of  animals,  whether  internal  or  external,  may  serve 
likewise  as  general  emunctories  for  the  urinary  and  other 
excretions,  without  the  necessity  of  special  organs  for  each 
of  these  products.  As  all  parts  of  the  body  in  the  radiated 
classes  of  animals,  the  cutaneous,  mucous,  and  serous 
surfaces,  are  constantly  bathed  by  ciliary  currents  of  the  sur¬ 
rounding  liquid  element,  the  excretions  may  be  removed  di¬ 
rectly  from  every  point  of  the  system  without  distinct  organs 
for  their  elimination.  The  tubular,  ramified,  internal  respira¬ 
tory  organs  of  holothuria  (Fig.  114.  //.),  developed  like  renal 
glands  from  the  cloacal  end  of  the  alimentary  canal,  and  ex¬ 
tending  like  the  kidneys  of  vertebrata  along  the  interior  of  the 
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trunk,  have  obvious  affinities,  both  to  urinary  and  branchial 
organs,  and  may  perform  the  function  of  both  these  great 
emunctories.  Distinct  isolated  follicles,  (Fig.  1 14.  i.),  however, 
more  resembling  simple  urinary  tubuli,  are  already  perceptible 
in  this  animal,  developed  from  the  cloacal  end  of  these  large  or¬ 
gans,  and  to  which  the  urinary  function  may  be  confined.  The 
calciferous  gland  of  the  asterias  may  have  a  similar  function. 

Although  numerous  salivary,  mucous,  and  biliary 
follicles  pour  their  secretions,  partly  excrementitious,  into 
the  alimentary  canal  in  the  helminthoid  animals,  no  distinct 
formation  of  uric  or  lithic  acid  has  hitherto  indicated  a 
urinary  function  in  any  of  these  simple  glands.  Among  the 
entomoid  articulata,  many  insects  and  arachnida  exhibit, 
besides  the  ordinary  biliary  tubes  opening  into  the  higher 
chylific  portion  of  the  alimentary  canal,  distinct  small 
secreting  follicles  or  tubuli  developed  from  the  lower  ex¬ 
cretory  part  of  the  intestine,  like  the  renal  organs  of  verte- 
brated  animals,  and  these  structural  analogies  have  been 
confirmed  by  their  chemical  products,  by  the  uric  and  lithic 
acids  discovered  in  their  secretions.  These  simple  tubuli 
uriniferi  pour  their  secretion  into  the  cloacal  part  of  the 
intestine  near  the  anus,  and  in  some  of  the  coleopterous 
insects,  as  in  ditiscus,  there  is  a  distinct  small  vesicle  or 
urinary  bladder  into  which  one  or  two  renal  tubes  convey 
their  secretion,  before  opening  into  the  terminal  part  of  the 
intestine.  The  renal  tubuli  w-ere  pointed  out  by  Treviranus 
in  the  iulus  among  the  myriapods,  they  have  been  detected 
in  some  of  the  Crustacea,  as  the  pagurus,  and  they  are  seen 
in  the  spiders  among  the  arachnida.  The  urinary  organs, 
like  other  glands  of  mollusca,  have  seldom  the  form  of 
elongated  isolated  tubuli,  as  they  have  in  the  articulated 
tribes,  but  generally  present  the  form  of  short  wTide  secreting 
sacs,  opening  near  the  anus  or  the  genital  organs.  Such 
sacs  are  seen  in  many  conchiferous  mollusca,  situate  in  the 
dorsal  part  of  the  body  below  the  heart,  and  opening  by 
two  short  ducts  along  wTith  the  oviducts,  near  the  anus ; 
these  are  often  charged  with  earthy  particles,  and  have  been 
generally  considered  as  destined  to  secrete  the  calcareous 
matter  of  the  valves.  In  several  of  the  terrestrial  and  fresh¬ 
water  gasteropods  breathing  atmospheric  air  by  pulmonary 
sacs,  uric  acid  has  been  detected  in  the  secretion  of  a  small 
excretory  gland,  laminated  internally,  filled  with  solid 
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granules,  and  opening  near  the  anus,  and  which  thus  pre¬ 
sents  a  close  analogy  to  the  renal  organs  of  higher  animals. 
The  muciparous  gland  of  the  turbinated  testaceous  gaster- 
opods,  pouring  out  so  copious  a  secretion  under  the  mantle, 
near  the  anus,  may  perform  a  similar  office,  and  also  the 
glandular  sac  opening  near  the  anus  in  the  doris  and  some 
other  naked  species.  The  poison  glands  of  scorpions  and 
insects,  the  glands  for  the  deep-coloured  excretions  of  certain 
gasteropods,  the  anal  ink-glands  of  cephalopods  and  the 
muciparous  glands  of  their  oviducts,  have  likewise  some 
analogies  to  urinary  organs. 

In  the  vertebrated  classes,  no  organs  are  more  constant 
than  the  two  essential  urinary  glands,  the  kidneys,  and  the 
more  accessory  urinary  bladder  is  one  of  the  most  variable 
and  inconstant.  The  urinary  organs  are  generally  of  larger 
size,  and  of  a  simpler  internal  structure,  in  those  animals 
which  have  a  limited  extent  of  respiration,  so  that  their  bulk 
is  commonly  in  the  direct  ratio  of  that  of  the  biliary  organs. 
The  urinary  organs  of  vertebrata,  like  their  genital  organs, 
are  developed  in  the  embryo  from  the  cloacal  end  of  the 
alimentary  canal,  and  in  all  the  oviparous  tribes,  they  con¬ 
tinue  in  the  adult  state  to  communicate  directly  with  that 
cavity.  The  kidneys  of  fishes  have  a  lengthened  lobulated 
form,  extending  along  the  sides  of  the  vertebral  column  as 
far  forwards  as  the  cranium,  exterior  to  the  peritoneum,  and 
behind  the  air- sac.  In  their  elongated  form,  and  in  their 
proximity  to  each  other  along  the  median  plain,  as  well  as  in 
their  lobed  structure,  and  in  the  parallelism  of  their  compo¬ 
nent  tubuli  uriniferi,  they  resemble  the  embryo-state  of 
these  organs  in  mammalia.  They  extend  forwards  above 
the  heart  and  branchiae,  and  backwards  into  the  pelvic  cavity 
behind  the  anus,  bound  to  the  sides  of  the  bodies  of  the 
vertebrae  by  the  peritoneum,  separated  from  each  other  by 
the  interposed  vena  cava,  and  by  the  two  ureters  which  run 
along  their  whole  extent,  as  narrow  tubes,  without  forming 
a  distinct  enlargement  or  pelvis.  The  great  size  of  these 
emunctories  of  the  aqueous  part  of  the  blood  in  fishes,  may 
have  relation  to  their  aquatic  habitat,  and  the  quantity  of 
fluids  constantly  taken  with  their  food.  The  kidneys  consist 
of  subdivided  ureters,  the  tubuli  of  which  are  variously 
disposed,  and  produce,  by  their  subdivisions  and  convolu- 
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tions,  the  tabulated  exterior  so  constant  in  the  oviparous  ver- 
tebrata.  The  secreting  surface  of  these  ducts  is  thus  greatly 
extended  for  the  reception  of  a  larger  distribution  of  renal 
capillary  arteries  and  veins  over  their  parietes,  and  the  diffe¬ 
rent  modes  of  distribution  of  the  blood-vessels  in  the  interior 
of  these  organs  in  the  different  classes,  contributes  to  the 
differences  perceptible  in  the  intimate  texture  of  the  kidneys, 
as  of  other  glandular  organs.  The  tubuli  uriniferi  are  almost 
always  tang,  cylindrical,  narrow,  and  more  or  less  tortuous 
in  the  adult  lobules  of  the  kidneys  of  the  plagiostomi,  and 
the  higher  osseous  fishes,  and  more  short,  straight,  parallel, 
and  wide,  in  the  earlier  stages  of  their  development,  and  in 
the  lowest  cyclostorae  species.  Each  lobule  of  the  adult  is 
composed  of  the  tubuli  proceeding  from  a  single  branch  of 
the  common  duct  or  ureter,  and  appears,  in  the  embryo,  to 
consist  of  a  single  lamina  of  the  formative  blastema.  The 
primitive  vascular  blastema  of  the  embryo  divides  into 
laminee,  and  each  lamina  developes  a  cluster  of  tubuli,  which 
open  by  a  common  orifice,  or  short  duct,  into  the  cylindrical 
narrow  ureter  extending  along  the  whole  kidney.  The  group 
of  tubuli  uriniferi,  composing  a  renal  lobe,  are  held  together 
by  the  remaining  portion  of  the  soft  formative  blastema. 
The  blastema  at  first  extends  undivided  on  the  median  plain, 
along  the  middle  of  the  back,  between  the  mucous  and  serous 
layers  of  the  embryo ;  a  duct  for  each  kidney  is,  at  length, 
perceived  extending  through  it  longitudinally,  and  giving  off 
lateral  tubuli  in  its  course,  which  develope  through  the  sub¬ 
stance  of  the  lobules. 

In  the  rays  and  sharks,  the  kidneys  are  composed  of  tang, 
fine,  very  tortuous  and  convoluted  tubuli,  which  open 
separately  along  the  course  of  the  ureter,  and  in  the  early 
embryo,  they  appear,  as  in  higher  classes,  to  be  accompanied 
with  a  corpus  Wolffianum,  composed  of  very  minute  con\o- 
luted  tubuli.  In  the  torpedo  marmorata,  the  kidneys  form  two 
tabulated  organs  extending  along  the  outside  of  the  ureters, 
and  consist  of  large  tubuli,  about  -rV  of  a  line  in  diameter,  tang, 
and  remarkably  convoluted  like  the  tubuli  seminiferi  of  mam¬ 
malia.  In  many  of  the  long,  eijual,  contorted  tubuli,  forming 
the  entire  mass  of  the  kidneys  in  the  cyprinus  carpio,  Muller  x 
observed  a  distinct  dichotomous  division,  at  some  distance 
from  their  closed  extremities,  preserving,  however,  as  usual  in 
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tubuli  uriniferi,  the  same  diameter  throughout  their  entire 
course.  The  secretion  of  all  the  tubuli  of  each  kidney  is  poured 
directly  into  the  long  narrow  ureter,  which,  without  forming 
a  pelvic  enlargement,  and  often  without  forming  a  urinary 
bladder,  opens  into  the  cloacal  termination  of  the  intestine, 
posterior  to  the  rectal  opening,  and  posterior  to  the  genital 
openings,  whether  male  or  female,  as  in  the  embryos  of  higher 
vertebrata.  Frequently,  however,  a  urinary  bladder  is 
developed,  which  is  comparatively  small  in  fishes,  its  orifice 
then  receives  the  terminations  of  the  two  ureters,  and  it 
opens  by  a  short  wide  passage  at  the  back  part  of  the  cloaca. 
The  long  narrow  kidneys  of  many  osseous  fishes  are  approx¬ 
imated  and  more  or  less  united  on  the  median  plain,  without 
any  anastomosis  of  their  internal  tubuli.  In  the  plagios- 
tome  fishes,  the  kidneys  are  smaller  and  shorter,  as  in  che- 
lonian  and  other  reptiles,  and  the  ureters  enter,  as  usual,  with 
the  vasa  deferentia  into  a  common  short  urethral  passage, 
without  forming  a  urinary  bladder.  The  kidneys  of  fishes 
thus  already  present  a  very  large  secreting  surface  for  the 
distribution  of  capillary  blood-vessels,  which  are  always  much 
more  minute  than  the  tubuli  on  which  they  spread,  as  in 
other  secreting  organs.  The  numerous  arteries  which  supply 
the  renal  lobes  of  fishes,  come  off  directly  from  the  trunk  of 
the  descending  aorta,  or  from  the  intercostal  arteries  which 
are  given  off  from  its  sides,  and  the  renal  veins  mostly  enter 
the  vena  cava,  as  it  passes  forwards  between  the  lobes  of 
these  organs.  The  venous  blood  distributed  through  the 
lobes  of  the  kidneys,  by  the  branches  of  the  great  superior 
spinal  vein,  is  received  also  by  the  vena  cava,  thus  forming  a 
renal  portal  circulation. 

The  kidneys  in  amphibia  are  less  elongated  and  less  lobu- 
lated  in  form  than  in  most  fishes,  and  the  urinary  bladder 
is  of  greater  size  and  more  constant  in  its  occurrence.  These 
glands  originate  early  in  the  embryo,  before  the  genital 
organs;  they  are  developed  more  towards  the  dorsal  and  pelvic 
portion  of  the  trunk  than  the  corpora  Wolffiana,  and  in  the 
adult  state  they  neither  extend  forwards  to  the  cranium,  nor 
backwards  to  the  posterior  end  of  the  abdominal  cavity,  as 
they  do  in  most  fishes ;  so  that  the  ureters  have  here  a  longer 
free  course  before  reaching  the  back  part  of  the  cloaca, 
where  they  open  at  the  sides  of  the  wide  orifice  of  the  large 
urinary  bladder.  They  are  at  first,  as  in  fishes,  narrow,  flat, 
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approximated  laminae,  extending  longitudinally  along  the 
whole  extent  of  the  abdomen,  under  the  vertebral  column, 
and  from  the  periphery  of  the  organ  towards  the  lateral 
portion  of  each  tube  or  ureter,  numerous  minute  tor¬ 
tuous  tubuli  uriniferi  are  developed  to  extend  the  se¬ 
creting  surface.  Their  structure  much  resembles  that  of 
the  corpora  Wolffiana  of  birds,  which  were  thought  to  be 
deciduous  kidneys,  but  the  kidneys  are  here  developed  much 
posteriorly  to  the  situation  of  these  remarkable  deciduous 
glands.  The  kidneys  retain  their  primitive  foetal  condition 
to  a  much  later  period  in  the  tritons  than  in  the  frogs  and 
toads,  and  their  adult  form  is  more  elongated  in  the  perenni- 
branchiate  species,  as  the  proteus  and  siren f  than  in  those 
which  lose  the  gills.  The  closed  vesicular  terminations  of 
the  tubuli  are  perceptible  around  the  periphery  of  the  soft 
vascular  blastema,  earlier  than  the  narrow  tubular  necks  by 
which  they  communicate  with  the  ureters,  as  the  develop¬ 
ment  proceeds  from  the  circumference  to  the  centre  of  these 
organs,  and  the  development  of  the  ureters  appears  also  to 
proceed  from  their  renal  ends  backwards  to  their  open 
cloacal  extremities.  The  form  of  the  kidneys  is  more 
elongated  and  narrow  in  the  cteciUa  and  triton  than  in  sala- 
mandra  and  the  anurous  species,  and  the  urinary  bladder 
of  ccecilia  is  bilobate  in  form,  like  that  of  other  eaduci- 
branchiate  amphibia.  The  urinary  bladder  has  a  simple 
and  elongated  form  in  the  species  which  retain  ^the  bran¬ 
chiae,  as  the  axolotus ,  siren ,  and  proteus.  The  tubuli 
are  unusually  large  in  the  adult  proteus.  The  dichotomous 
division  of  the  tubuli  uriniferi,  near  their  closed  ends,  has 
been  observed  by  Huschke  in  some  of  the  amphibia,  and 
also  vesicular  peripheral  terminations,  which  latter  are  gene¬ 
rally  confined  to  the  earlier  stages  of  the  development  of 
the  tubuli.  The  small  round  corpuscula  Malpighiana  turgid 
with  red  blood,  are  already  abundant  and  conspicuous  in 
the  texture  of  the  kidneys  of  amphibia,  as  in  higher 
classes. 

In  the  ophidian  reptiles,  as  in  fishes  and  birds,  the  urinary 
bladder  is  very  rarely  developed,  and  the  ureters  terminate 
as  usual,  directly  and  separately  in  the  cloaca.  The  kidneys 
of  serpents,  like  most  other  organs  of  the  body,  partake  of 
the  elongated  form  of  the  trunk-  the  left  is  situated  farther 
backwards  than  the  right ;  they  are  surrounded  entirely  with 
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peritoneum,  and  suspended  freely  in  the  cavity  of  the  abdo¬ 
men,  to  allow  of  greater  motion  of  the  vertebral  column  with 
safety,  where  there  is  yet  no  fixed  sacrum.  They  have  a 
deeply  lobulated  or  folded  structure,  consisting  of  a  long 
series  of  flat  imbricated  tortuous  transverse  lobes,  or  regular 
sinuous  folds  of  their  exterior  tubulated  portions,  resembling 
externally  so  many  small  kidneys  pressed  closely  together. 
The  contorted  and  convoluted  tubuli  composing  each  of 
these  lobes,  pour  their  thick  white  viscid  secretion,  consist¬ 
ing  chiefly  of  uric  acid,  by  a  single  orifice  into  the  common 
ureter,  without  forming  a  pelvic  enlargement,  and  without 
the  calices  developed  in  the  more  concentrated  forms  of  the 
kidneys  of  mammalia. 

The  narrow  tubular  ureters  follow  along  the  inner  margin  of 
the  kidneys,  receiving  successively  the  short  wide  common 
ducts  of  all  the  separate  lobes,  and  open  by  distinct  orifices 
into  the  back  part  of  the  cloaca,  as  in  other  oviparous  ver- 
tebrata,  whether  provided  with,  or  destitute  of,  a  urinary 
bladder;  sometimes,  however,  a  small  vesicular  dilatation 
is  formed  on  each  ureter  before  it  opens  into  the  cloaca. 
The  blood-vessels  penetrate  from  the  exterior  of  the  kidneys 
between  the  lobes,  and  appear  to  have  been  mistaken  by 
Huschke  for  tubuli  uriniferi  ramifying  through  the  lobes. 
The  affinity  of  the  anguine  serpents  to  saurian  reptiles,  so 
obvious  in  most  parts  of  their  structure,  is  seen  also  in  the 
presence  of  a  urinary  bladder  in  these  species,  which  is  of 
considerable  size  in  the  pseudopus  ;  and  the  two  short 
kidneys  of  the  anguis  are  placed  on  the  same  transverse 
plain  of  the  body,  as  in  higher  reptiles.  The  small  white 
tortuous  tubuli  uriniferi  preserve  the  same  size  and  diameter 
throughout  the  substance  of  each  lobe,  and  the  same  tortuous 
diverging  course  to  their  periphery,  so  that  there  is  yet  no 
distinction  of  cortical  and  medullary  portions  of  these  organs, 
as  is  seen  in  the  kidneys  of  mammalia.  In  the  long  narrow 
kidneys  of  the  embryo,  the  tubuli  are  short,  cylindrical,  and 
straight,  and  extend  separately  from  the  ureter,  through  the 
soft  blastema,  with  little  regularity  in  their  arrangement  or 
in  their  course ;  they  commence  in  the  embryo  earlier  than 
the  suprarenal  capsules,  near  to  the  cloacal  end  of  the  trunk, 
on  the  dorsal  side  of  the  corpora  Wolffiana,  as  two  narrow 
white  opaque  bands  of  blastema,  along  the  inner  edges  of 
which,  the  ureters  and  the  rudimentary  tubuli  make  their 
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appearance.  Their  distance  from  the  cloaca  increases,  the 
ureters  elongate,  especially  that  of  the  right  side,  a  lobulated 
or  convoluted  surface  is  developed,  the  ureters  open  into 
the  cloaca,  close  to  the  ducts  of  the  deciduous  kidneys  or 
corpora  Wolffiana. 

In  the  saurian  reptiles  there  is  more  generally  a  urinary 
bladder,  and  the  kidneys  are  less  elongated,  and  situated 
farther  backwards  in  the  pelvic  region  of  the  trunk,  than  in 
ophidia.  In  the  crocodiles,  however,  and  some  others, 
where  there  is  no  urinary  bladder,  the  ureters  open  sepa¬ 
rately  into  the  dorsal  part  of  the  cloaca,  as  in  birds  and  many 
inferior  vertebrata.  And  even  where  there  is  a  urinary 
bladder  in  the  sauria,  the  ureters  do  not  open  directly  into 
its  cavity  or  fundus,  as  they  do  in  most  mammalia,  but  into 
the  dorsal  part  of  the  cloaca  near  the  neck  of  the  bladder, 
as  is  seen  likewise  in  fishes  amphibia  and  chelonia.  The  great 
size  of  the  urinary  bladder  in  these  animals  results  from  its 
containing  the  entire  allantois,  which  is  not  protruded  from 
an  external  umbilicus,  nor  constricted  and  obliterated  to 
form  a  urachus  as  in  mammalia.  The  kidneys  of  the  cro¬ 
codilian  sauria  are  surrounded  with  tortuous  superficial  folds, 
and  appear  more  deeply  lobulated  externally,  like  those  of 
serpents,  and  from  the  ureters  sending  off  numerous  lateral 
ducts,  they  are  more  complicated  in  the  internal  arrange¬ 
ment  of  their  tubuli,  than  in  the  lizards.  Their  tubuli 
uriniferi,  however,  do  not  form  tortuous  groups  arising  from 
short  wide  primary  ducts,  in  each  of  the  several  lobes,  as  in 
serpents,  but  diverge  regularly  in  straight  radiating  lines 
from  around  a  central  wide  duct,  which  traverses  the  whole 
extent  of  the  axis  of  each  lobe;  so  that  a  vertical  section  of 
a  part  of  one  of  the  lobes  presents  a  pinnate  appearance,  with 
parallel  straight  tubuli  extending  to  the  periphery  from  the 
central  duct.  The  kidneys  are  more  developed  at  their 
anterior  part  in  some  of  the  lizards,  as  they  are  in  birds,  and 
taper  backwards  to  their  posterior  ends,  being  shorter  in 
sauria  than  in  ophidia,  and  longer  than  in  chelonian  reptiles. 
In  the  embryo,  the  kidneys  are  more  elongated,  as  in  ser¬ 
pents,  and  their  short  simple  tubuli  extend  directly  from 
the  side  of  the  ureter,  without  indication  of  the  lobulated 
structure  seen  in  the  adult  Jacertee, 

The  kidneys  of  chelonian  reptiles  have  a  more  concen- 
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trated  and  shorter  form,  and  are  less  distinctly  lobulated 
than  in  most  inferior  vertebrata ;  their  surface  presents  a 
convoluted  appearance,  as  in  crocodiles,  from  the  tortuous 
forms  of  their  component  lobules.  The  tubuli  uriniferi  are 
more  tortuous  in  their  course  in  the  chelonian  than  in  the 
crocodilian  reptiles,  but  arise  in  a  similar  manner  from  the 
ramified  ureters.  Their  urinary  bladder  is  of  greater  size 
than  in  any  other  vertebrata,  which  accords  with  their  suc¬ 
culent  vegetable  nutriment  and  their  limited  cutaneous  per¬ 
spiration  ;  generally  it  is  partially  divided  into  two,  and  some¬ 
times  into  three  lobes  at  its  upper  part.  Like  the  respira¬ 
tory  allantois  of  the  foetus  of  higher  classes,  it  is  a  great  folli¬ 
cular  or  hernial  development  from  the  cloacal  part  of  the 
intestine,  and  although,  as  usual  in  oviparous  vertebrata, 
the  ureters  do  not  terminate  directly  in  it,  but  behind  its 
cloacal  orifice,  uric  acid  is  found  in  its  viscid  contents,  as  in 
the  similar  large  urinary  bladder  of  the  batrachian  animals. 

The  kidneys  of  birds  are  still  constantly  and  deeply 
divided,  especially  at  their  posterior  ends,  into  numerous 
lobes  of  considerable  size,  covered  on  their  ventral  surface 
only  with  peritoneum,  and  lodged  immediately  behind  the 
lungs  in  the  deep  fossae  along  the  sides  of  the  sacrum.  They 
are  elongated  in  form,  diminishing  in  size  from  before  back¬ 
wards,  constricted  in  their  middle,  symmetrical,  placed  be¬ 
tween  the  same  transverse  plains  of  the  body,  deeply  sulcatedon 
their  dorsal  surface  by  the  transverse  processes  of  the  sacrum. 
The  component  lobes  are  most  numerous  and  distinct  in  the 
ostrich,  and  least  apparent  in  some  of  the  palmipeds,  as  the 
pelican.  The  largest  anterior  lobe  of  each  kidney  receives 
a  distinct  renal  artery  from  the  trunk  of  the  aorta,  and  the 
smaller  succeeding  lobes  receive  branches  from  the  femoral 
arteries,  or  from  the  sacra  media  prolonged  from  the  aorta. 
The  surface  of  the  lobes,  when  closely  examined,  presents  a 
convoluted  appearance,  as  in  many  reptiles,  from  the  tor¬ 
tuous  distribution  of  the  small  lobules,  formed  by  the  shut 
>  ends  of  the  ultimate  tubuli  uriniferi,  as  shown  by  Ferrein, 
and  tufts  of  these  tubuli  end  in  small  calyces,  as  in  mammalia. 
The  simple  narrow  ureters  collecting  the  secretion  from  the 
renal  lobes,  and  extending  along  the  ventral  and  inner  surface 
of  the  kidneys,  without  forming  a  pelvis,  open  directly  into 
the  dorsal  and  lateral  part  of  the  cloaca,  by  two  prominent 
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papilla?,  and,  there  being  no  urinary  bladder  in  birds,  the 
urine,  containing  a  large  proportion  of  urea  with  little  aqueous 
constituents,  is  mixed  with  the  other  excretions  in  the  cloaca. 
The  openings  of  the  ureters  thus  preserve  the  same  relative 
situation  as  in  reptiles  and  lower  vertebrata.  But  in  the 
ostrich,  which  presents  so  many  other  affinities  with  the 
mammalia,  the  two  ureters  open  at  the  lower  margin  of 
the  large  cloacal  cavity,  which  allows  the  secretion  to  ac¬ 
cumulate  as  in  a  distinct  bladder.  The  bladder,  indeed, 
in  its  most  normal  form,  is  only  a  development  of  the 
cloacal  j:>art  of  the  intestine,  and  the  want  of  a  urinary 
bladder  in  adult  birds,  is  due  to  the  extent  of  oblitera¬ 
tion  of  the  allantois  and  urachus  originally  continued 
from  their  cloaca.  The  minute  cylindrical  uriniferous  tubuli, 
much  larger  than  the  capillary  blood-vessels,  and  directed  in 
a  pinnate  manner  to  the  surface  of  the  renal  lobules,  leave 
perceptible  interlobular  spaces  for  the  blood-vessels,  as  in 
other  glands,  and  the  small  sanguineous  vesicles,  or  corpus- 
cula  Malpighi,  are  seen  on  these  vessels  in  the  tissue  of  the 
organ,  as  in  mammalia.  The  larger  branches  of  the  urinife¬ 
rous  ducts  unite  to  open  by  prominent  papillee  into  the 
ureters,  and  small  calices  were  already  detected  by  Ferrein 
in  the  pigeon,  and  are  seen  in  the  kidneys  of  the  cassowary, 
the  falcon,  the  pintado,  and  other  birds. 

The  kidneys  of  birds  first  appear  in  the  embryo  as  a  soft 
transparent,  almost  homogeneous  mass,  in  which  the  convo¬ 
luted  and  foliated  structure  is  gradually  evolved,  and  the 
extremities  of  the  uriniferous  tubes  which  compose  the 
lobules  become  perceptible  in  the  periphery  of  the  vascular 
blastema.  For  some  days  after  escaping  from  the  egg,  in 
the  larger  birds,  the  delicate  convolutions  on  the  surface  of 
the  renal  lobes,  and  the  elegant  pinnate  arrangements  of  the 
ultimate  tubuli,  are  beautifully  manifested  to  the  naked  eye, 
by  means  of  the  natural  secretion  of  white  inspissated  urea 
which  fills  and  distends  all  these  parts  ;  but  by  immersion 
in  alcohol,  this  beautiful  appearance  is  soon  effaced,  by  the 
uniform  whitening  of  the  whole  surface.  These  organs  are 
preceded  in  their  development  by  the  two  elongated  follicular 
glands,  the  corpora  Wolffiana,  the  ducts  of  which  proceed 
likewise  along  with  the  ureters  to  the  cloaca.  The  deciduous 
corpora  Wolffiana,  composed  of  simple  tortuous  follicles  pro¬ 
ceeding  transversely  from  their  common  marginal  duct,  and 
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extending  along  each  side  of  the  vertebral  column,  precede 
much  the  development  of  the  kidneys,  and  disappear  before 
the  bird  escapes  from  the  ovum :  they  are  more  connected 
with  the  evolution  of  the  genital  glands,  the  testes  and 
ovaria,  than  of  the  urinary  organs,  in  the  classes  where  they 
are  observed.  As  in  other  glands,  the  tubuli  of  these  deci¬ 
duous  bodies  appear  at  first  as  pedunculated  peripheral 
vesicles,  which  become  gradually  elongated  and  constricted 
to  form  straight  narrow  tubes,  and,  at  length,  long  narrow 
tortuous  and  interwoven  tubuli  extending  to  the  interior 
edge  of  the  organ  from  the  exterior  marginal  duct.  Their 
structure  resembles  that  of  the  kidneys  of  amphibia,  but 
they  are  not  organically  connected  with  the  urinary  tubuli, 
and  appear  to  assist  in  the  development  of  the  genital 
glands. 

The  urinary  organs  of  mammalia  generally  present  a  more 
compact  and  simple  external  form,  and  a  more  extensi\Te 
secreting  surface  by  the  minute  divisions  and  the  compact 
arrangements  of  their  tubuli,  than  in  lower  vertebrata ;  they 
eliminate  a  larger  proportion  of  the  aqueous  constituents  of 
the  blood,  and  they  are  always  provided  with  a  distinct 
urinary  bladder.  The  lobed  condition  of  the  kidneys,  so 
constant  in  lower  classes,  is  still,  however,  observed  as  a 
normal  adult  character  in  many  of  the  inferior  mammiferous 
tribes,  as  in  the  cetacea,  many  ruminating  and  pachyderma¬ 
tous  herbivora,  the  slow-moving  plantigrade  carnivorous 
quadrupeds,  and  in  the  amphibious  mammalia  and  the  otter. 
In  the  higher  tribes,  the  kidneys  pass  early  from  the  primi¬ 
tive  lobulated  condition  to  a  more  concentrated  form,  by 
the  union  of  the  lobes  into  a  single  compact  organ,  which 
generally  presents  internally  a  distinct  cortical  and  medullary 
portion,  resulting  from  the  straight  and  parallel  course  of  the 
minute  tubuli  in  the  central  part,  and  their  tortuous  inter¬ 
woven  course  in  the  exterior  portion.  These  two  portions 
are  alike  perceived  in  the  separate  renal  lobes  of  the  human 
foetus,  and  in  the  component  lobes  of  the  adult  lobulated 
kidneys  in  lower  mammalia.  The  right  kidney  is  generally 
more  advanced  in  the  trunk  than  the  left,  and  impresses  the 
liver ;  they  are  covered  only  on  the  ventral  surface  with  peri¬ 
toneum  ;  they  present  a  depressed  and  rounded  form  more 
or  less  elongated  in  different  species,  and  they  are  largest 
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and  most  divided  into  lobes  in  the  aquatic  and  the  larger 
terrestrial  forms  of  this  class.  In  several  of  the  cetacea, 
there  are  more  than  two  hundred  deeply  isolated  lobes  in  a 
single  kidney,  but  in  the  monotrema,  they  are  united  into  a 
simple  compact  organ ;  in  the  lobulated  kidneys,  the  number 
of  papilke  and  infundibula  corresponds  with  the  number  of 
lobes,  but  in  the  compact  forms  of  the  organ,  the  number  of 
these  conical  tufts  of  tubuli  is  often  reduced  to  a  single 
papilla,  and  the  entire  pelvis  to  a  single  calyx.  The  relative 
development  of  the  cortical  and  medullary  portions,  varies  as 
much  as  the  outward  form  of  the  organ  in  different  mam¬ 
malia.  The  structure  and  relations  of  the  straight  and 
tortuous  tubuli  uriniferi  of  the  simple  and  lobulated  kidneys 
of  mammalia  and  lower  vertebrata,  and  the  connections  of 
the  small  round  vascular  corpuscules  with  the  arterial 
branches,  were  already  investigated  and  described  by  Mai- 
pighi. 

The  kidneys  of  mammalia,  as  of  lower  vertebrata,  are 
preceded  in  the  embryo  by  the  corpora  Wolffiana,  composed 
each  of  elegant  series  of  simple  transverse  tubuli  opening 
into  a  common  longitudinal  duct,  which  extends  along  the 
outer  margin  of  these  deciduous  glands  and  terminates  in 
the  cloacal  end  of  the  intestine  ;  these  bodies  are  interposed 
between  the  situations  of  the  renal  and  genital  glands,  they 
are  most  developed  long  before  the  middle  of  foetal  life,  and 
they  have  entirely  disappeared  before  birth.  The  kidneys 
appear  at  first  as  consisting  each  of  a  congeries  of  minute 
tortuous  follicles  radiating  to  the  periphery  of  a  small  round 
soft  gelatinous  blastema,  and  terminating  around  the  ex¬ 
terior  surface  of  this  primitive  mass  in  minute  closed  pyri¬ 
form  sacs,  like  the  vesicular  terminations  of  the  bronchial 
tubes  of  the  lungs  or  of  the  early  tubuli  of  most  other  glands. 
The  peripheral  terminal  vesicles  diminish  in  size  and  disap¬ 
pear,  as  the  tubuli  become  lengthened,  tortuous,  and  inter¬ 
woven,  and  there  is  no  trace  of  distinction  between  cortical 
and  medullary  portions  in  the  interior,  nor  of  lobes  on  the 
surface.  The  tubuli  in  the  central  part  of  the  kidney  become, 
at  length,  more  straight  and  parallel,  and  grouped  into  conical 
fasciculi,  which  compose  the  medullary  portion,  while  the 
tortuous  interwoven  peripheral  parts  of  the  tubuli  form  the 
cortical  portion  of  the  organ.  These  conical  groups  of 
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straight  converging  tubuli  meet  at  their  open  extremities, 
and  terminate,  as  shown  by  Malpighi,  in  prominent  papillee, 
which  are  surrounded  by  calyces  opening  generally,  by  in¬ 
fundibula,  into  a  common  wider  receptacle,  or  pelvis,  from 
which  the  ureter  commences.  The  tubuli  often  divide 
dichotomously,  both  in  the  medullary  and  the  cortical  part 
of  the  kidney,  without  changing  their  diameter.  The  de¬ 
velopment  of  the  ureters  in  the  embryo,  begins  from  their 
renal  ends  and  proceeds  downwards,  being  at  first  solid, 
then  tubular,  then  opening  into  the  bladder,  which,  in  some 
abnormal  cases,  they  do  not  reach.  The  urinary  bladder  is 
developed  from  the  cloacal  end  of  the  intestine,  as  the  pe¬ 
duncle  of  the  allantois  and  the  urachus,  but  its  early  commu¬ 
nication  with  the  alimentary  canal  is  at  length  entirely  cut 
off  in  most  mammalia,  by  the  separation  of  the  rectal  portion 
of  the  intestine  above  from  the  uro-genital  canal  below.  In 
the  monotrema,  however,  they  continue  to  communicate,  as 
in  reptiles,  through  the  whole  of  life. 

Many  internal  secreting  glands  already  considered,  may 
likewise  be  viewed  as  partly  internal  excretory  organs.  The 
internal  tubuli  and  cells  of  the  lungs,  by  the  carbonic  acid 
and  aqueous  part  of  the  blood  which  they  so  largely  eliminate 
from  the  system,  may  be  regarded  as  presenting  an  extended 
internal  excretory  surface;  and  from  the  composition  and 
functions  of  the  bile,  the  tubuli  of  the  liver  may  be  viewed 
nearly  in  the  same  light.  The  various  kinds  of  odorous 
and  poison-glands  at  either  end  of  the  alimentary  canal,  and 
even  the  muciparous  glands  throughout  its  entire  course, 
have  partly  an  excretory  function.  The  surface  of  all  mucous 
membranes  lining  internal  ducts  and  cavities  which  communi¬ 
cate  externally,  and  serous  membranes  lining  closed  cavities, 
even  the  interior  lining  of  blood-vessels,  by  constantly  excret¬ 
ing  and  detaching  globules,  cytoblasts,  or  scales  of  epithelium, 
may  also  be  considered  as  exerting  an  excretory  function  on 
the  circulating  fluids  of  the  body. 
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SECOND  SECTION. 

External  Organs  of  Excretion. 

As  the  larger  and  more  complex  internal  excretory  organs 
are  developed  from  the  common  mucous  lining  of  the  diges¬ 
tive  canal  of  animals,  the  smaller  and  more  numerous  exter¬ 
nal  forms  of  these  organs  are  developed  from  the  cutaneous 
covering  of  the  body.  The  naked  surface  of  the  skin  in  most 
of  the  lowest  animals,  being  both  respiratory  and  secerning, 
may  likewise  be  regarded  as  a  general  excretory  surface,  and 
the  various  forms  of  extravascular  scales,  shells,  and  other  epi¬ 
dermic  materials,  poured  out  as  nuclei  or  in  a  fluid  state  from 
its  capillaries,  and  growing  or  concreting  into  granules,  cells,  or 
cytoblasts,  have  also  a  close  analogy  to  excretions.  The  sub¬ 
cutaneous  muciparous  glands  so  large  and  complex  in  fishes, 
and  so  numerously  spread  over  the  naked  surface  of  am¬ 
phibia,  and  various  other  cutaneous  glands  of  higher  animals, 
eliminating  materials  little  subservient  to  individual  nutrition 
or  to  the  race,  are  partly  excretory  in  their  function.  The 
cutaneous  glands  most  special  and  distinct  in  their  excretory 
function,  and  the  product  of  which  is  most  analogous  to  the 
urine  of  the  kidneys,  and  the  carbonic  acid  and  halitus 
expired  from  the  lungs,  are  the  small,  simple,  convoluted, 
sudoriferous  follicles,  or  sweat-glands,  perforating  the  epi¬ 
dermic  layers,  and  so  numerously  spread  over  the  entire 
surface  of  the  body  in  the  warm-blooded  vertebrata.  The 
innumerable  minute  ramified  sebaceous  glands,  which  pour 
their  oily  secretion,  by  distinct  ducts,  into  the  wider  cuta¬ 
neous  follicles  for  the  hairs,  to  lubricate  and  protect  the  skin 
and  its  epidermic  developments,  may  likewise  be  considered 
as  partly  cutaneous  emunctories,  eliminating  the  oleagenous 
materials  of  the  blood ;  so  that  these  external  forms  of  ex¬ 
cretory  organs  become  almost  essential  constituents  of  the 
cutaneous  or  tegumentary  parts  of  animals. 
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CHAPTER  EIGHTH. 

TEGUMENTARY  ORGANS. 

The  animal  body  being  an  aggregate  of  numerous  compli¬ 
cated  and  delicate  apparatus,  nicely  adjusted  to  the  various 
mechanical  and  chemical  functions  necessary  for  the  sup¬ 
port  of  life,  is  always  protected  externally  from  the  action 
of  the  surrounding  elements  and  from  accidental  injuries, 
by  some  common  investing  tegumentary  organs .  These  ex¬ 
ternal  investments  consist  generally  of  a  compact  reticulate 
fibrous,  elastic,  highly  sensitive  and  vascular  cutis ,  corium, 
or  true  skin,  and  a  more  superficial,  extravascular,  insensible, 
scaly  cuticula ,  epidermis,  or  scarf-skin  ;  and  to  these  are  often 
superadded  various  forms  of  horny  scales,  plates,  spines,  hairs, 
feathers,  or  other  accumulated  epidermic  exudations  from  the 
vascular  secreting  surface  of  the  true  skin.  The  cutis  or  true 
skin  of  the  higher  classes  of  animals,  developed,  like  the 
osseous,  the  muscular,  and  the  nervous  systems,  from  the 
exterior  or  serous  layer  of  the  germinal  membrane  of  the 
ovum,  continues  in  the  adult  as  the  most  exterior  of  the 
sensitive  and  vascular  tissues  of  the  body.  It  is  not  only 
the  seat  of  the  sense  of  touch,  by  the  innumerable  sensitive 
vascular  and  erectile  papillae  developed  over  its  surface,  but 
likewise  of  various  secretions  from  myriads  of  minute  glands 
imbedded  in  its  substance,  and  whose  ducts  traverse  in  a 
straight  or  tortuous  direction  its  fibrous  tissue.  These  ducts 
open  on  the  surface  of  the  epidermis,  as  seen  in  the  annexed 
views  (Fig.  146.)  from  Gurlt,  of  the  simple  piliferous  follicles 
(146.  A.  C .f.  f.)  and  the  more  complex  sebaceous  glands  (146 
A.  h.  C.  e.)  and  sudoriferous  glands  (146.  A.  d.  C.  b.  b.),  com¬ 
municating  with  the  exterior  surface  of  the  skin  (146.  A.  B. 
C.  a.  a.  a.).  Besides  the  piliferous  follicles,  the  sudoriferous 
and  oil-glands,  and  the  numerous  capillary  blood-vessels, 
nerves,  and  lymphatics  which  every  where  permeate  the 
fibrous  texture  of  the  skin,  it  has  been  considered  as  the  seat 
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of  a  distinct  chromatogenous  apparatus  for  secreting  the 
carbonaceous  colouring  matter  or  pigment-cells  of  the 

Fig.  146. 


epidermic  scales,  and  of  distinct  blennogenous  glands  for 
secreting  the  constituent  matter  or  cytoblasts  of  the  epider¬ 
mis  itself. 

Resting  immediately  on  the  subcutaneous  cellular  and 
adipose  substances  (146.  A.  c.  B.  /.)  is  the  inferior  fibrous 
reticulate  layer  (146.  A.  b.  B.  e .)  of  the  cutis,  of  very  variable 
thickness  in  different  animals,  permeated  by  the  subjacent 
cellular  substance,  and  in  which  are  generally  imbedded  the 
minute  oil-glands  (146.  A.  h.)  of  the  piliferous  follicles  (146. 
A./.)  which  contain  the  hairs  (146.  A.  g.).  The  exterior 
papillated  layer  (146.  B.  c.)  of  the  cutis  is  more  thin,  compact 
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and  homogeneous,  covered  with  sensitive  papillae,  traversed 
by  the  piliferous  follicles,  the  hairs,  and  the  long  tortuous 
ducts  of  the  sweat-glands  (146.  B.  A.),  and  is  in  contact  with 
the  rete  mucosum  (146.  B.  d.)  of  Malpighi,  or  the  soft  infe¬ 
rior  layer  of  epidermis.  The  prominent  conical  sensitive 
papillae  of  the  surface  of  the  skin  are  most  developed  on  the 
naked  palmar  and  plantar  surfaces  of  the  hands  and  feet  in 
the  soft-footed  animals,  as  seen  on  the  palm  of  the  human 
hand  (146.  B.  c.) ;  and  on  many  parts  of  the  skin  they  are 
not  perceptible,  as  on  the  human  scalp  (146.  A.  a .). 

The  sudoriferous  glands  have  been  detected  by  Gurlt  in  all 
parts  of  the  surface  of  the  body,  placed  generally  deeper  than 
the  piliferous  follicles,  and  imbedded  in  the  subcutaneous 
cellular  substance.  They  are  large  and  obvious  to  the  naked 
eye,  beneath  the  soft  skin  of  the  genital  region  of  the  horse 
(146.  G.  A.),  and  nearly  as  large  under  the  plantar  surface  of 
the  dog’s  foot,  and  they  are  of  smaller  size  in  other  parts  of 
the  hairy  skin  of  the  horse  (146.  F.  e.)9  and  in  the  skin  of 
the  hog  (146.  C.  b.).  They  are  small  and  round  in  the  palm 
of  the  human  hand  (146.  B.  A.),  more  elongated  in  the  human 
scalp  (146.  A.  d.),  minute,  simple  and  uniform  under  the  skin 
of  the  ox  (146.  E,  c .),  and  under  the  hairy  skin  of  the  dog, 
and  they  are  very  large  and  equal  under  the  thin  soft  skin  of 
the  sheep  (146.  D./*.  g.).  They  consist  each  of  a  single 
transparent  long  follicle,  more  or  less  convoluted  into  a  mass 
at  its  closed  extremity,  like  the  tubuli  of  the  testis,  and  their 
single  tortuous  duct,  lined  with  epidermic  cytoblasts  or  epi¬ 
thelium,  opens  by  a  dilated  conical  orifice  on  the  surface  of 
the  skin  (146.  A.  e,  E.  d.),  or  continues  its  spiral  windings 
(146.  B.  g .)  through  the  strata  of  thickened  cuticle  (146. 

B.  a.  A.). 

The  small  elongated  racemose  clusters  of  minute  transpa¬ 
rent  white  follicles,  composing  the  conglomerate  sebaceous 
glands  (146.  A.  A.  C.  e.),  are  situate  more  superficially  in  the 
texture  of  the  skin,  than  the  piliferous  follicles  (146.  A. 

C. /. /.)  or  the  sudoriferous  glands  (146.  A.  d .  C.  A.),  which 
extend  more  deeply  into  the  subjacent  cellular  substance. 
The  sebaceous  glands  and  the  piliferous  follicles  occur  over 
most  parts  of  the  body,  excepting  on  the  naked  palmar 
and  plantar  surfaces  of  the  hands  and  feet  in  man  and  car¬ 
nivora,  where  neither  are  observed.  In  some  naked  parts  of 
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the  skin  the  sebaceous  glands  abound  without  piliferous  fol¬ 
licles,  but  the  piliferous  follicles,  when  present,  are  always 
accompanied  with  one  or  more,  generally  with  two,  sebaceous 
glands.  The  numerous  small  follicles  composing  each  of 
these  conglomerate  sebaceous  glands,  communicate  generally 
with  a  single  duct,  sometimes  with  several  ducts,  which  open 
directly  into  the  piliferous  follicles,  where  they  are  present, 
or  on  the  surface  of  the  skin  in  many  hairless  parts ;  and 
these  glands  vary  in  magnitude  generally  according  to  the 
size  of  the  hairs  they  accompany,  but  they  are  very  minute 
in  the  hog  (146.  C.  e.)  which  has  large  hairs  (146.  C.  d.). 

The  piliferous  follicles  (146.  A.  Q>.f.  /.)  are  appropriated  to 
the  development  of  the  hairs,  and  to  the  reception  of  the 
oily  secretion  of  the  sebaceous  glands.  They  are  elongated 
simple  sacs,  widest  at  their  deeper  closed  extremity,  and  nar¬ 
rowest  at  their  orifice,  where  they  embrace  closely  the  con¬ 
tained  hair.  They  penetrate  vertically  through  the  skin  to 
the  subcutaneous  cellular  substance,  and  they  correspond  in 
size  and  form  with  the  contained  hair.  They  are  prolonga¬ 
tions  of  the  vascular  secreting  surface  of  the  cutis,  and  they 
receive  the  secretions  of  the  sebaceous  glands,  which  can  be 
pressed  out  from  their  orifice.  Like  all  the  ducts  of  cuta¬ 
neous  glands,  they  have  a  distinct  lining  of  epithelium,  which 
can  be  drawn  out  entire,  continuous  with  the  epidermis,  from 
the  macerated  skin  of  the  foetus,  and  coloured  portions  of 
the  cuticle  can  often  be  distinctly  traced  into  their  cavity. 
The  epidermic  linings  of  these  various  small  cutaneous 
ducts,  appear  as  so  many  minute  connecting  fibres,  when  the 
cuticle  is  being  gradually  drawn  off  from  the  surface  of  the 
cutis. 

The  most  exterior  continuous  tegumentary  layer  of  animals, 
as  of  other  organized  bodies,  is  the  insensible  extravascular 
epidermis, poured  out  as  granular  nuclei  in  a  fluid  medium, from 
the  reticulate,  vascular,  sensitive  surface  of  the  cutis,  or  secreted 
by  its  capillaries.  Like  most  internal  organized  tissues,  the 
exterior  epidermic  covering  originates  from  minute  cells,  or  cy- 
toblasts ,  which  possess,  like  entozoa,  an  independent  means  of 
growth,  and  undergo  various  changes  in  the  course  of  their  de¬ 
velopment  ;  and  all  the  different  cuticular  appendages,  as  hairs, 
spines,  nails,  hoofs,  horns,  feathers,  and  scales,  are  merely 
aggregations  of  the  same  epidermic  cells.  The  epidermic 
nuclei  when  first  formed,  exhibit  internally  a  granular  struc- 


TEGUMENT  ARY  ORGANS. 


643 


ture,  and  are  contained  in  a  soft  gelatinous  connecting  sub¬ 
stance,  a  cytoblastema ,  which  enables  them  to  grow,  and  to  de¬ 
tach  concentric  layers  or  enveloping  cells  from  their  surface. 
The  exterior  cells  grow  more  rapidly  than  the  contained  nuclei 
which  first  developed  them,  and  there  are  commonly  minuter 
pigment-cells,  like  internal  parasites,  free  in  the  contained  fluid 
of  these  cytoblasts.  The  soft,  round,  loosely  aggregated,  newly 
produced,  growing  cytoblasts,  forming  the  lower  strata  of  epi¬ 
dermic  cells,  compose  the  rete  mucosum  of  Malpighi,  where  the 
various  hues  of  the  contained  pigment-cells,  in  all  deeply- co¬ 
loured  animals,  are  most  fresh  and  intense,  and  where  the  cu- 
ticular  cells  are  still  most  agglutinated  to  the  surface  of  the 
cutis.  As  the  epidermic  cells,  by  their  own  independent  vitality, 
enlarge,  and  thicken  in  their  parietes,  the  connecting  gelatinous 
matter,  or  cytoblastema,  disappears,  they  become  contiguous, 
compressed,  and  polyhedral,  and  the  nuclei  are  still  perceptible 
towards  the  centre  of  the  thus  flattened  cells,  attached  to  their 
interior  surface.  In  the  outer  strata  of  the  epidermis,  the  cells 
are  thin,  empty,  flattened  disks,  bleached,  deprived  of  their 
colouring  matter,  compressed  into  a  continuous  layer,  and 
they  at  length  fall  from  the  surface  as  dried,  isolated  scales, 
with  their  opposite  parietes  coherent,  and  with  single  persist¬ 
ent  nuclei.  The  black  pigment-cells  of  the  cuticle  of  the 
tadpole,  undergo  remarkable  changes  of  form,  like  a  poly- 
gastric  proteus ,  and  they  contain  numerous,  minute,  parasitic, 
spontaneously  moving  cells,  in  their  interior. 

The  epithelial  cytoblasts  of  internal  parts  present  similar 
phenomena  of  growth,  development,  and  metamorphosis,  to 
those  of  the  exterior  epidermis ;  they  are  seen  on  the  lining 
membrane  of  the  heart,  in  veins,  on  the  chorion,  the  amnion, 
and  on  all  mucous  and  serous  surfaces ;  their  form  is  some¬ 
times  lamellar,  sometimes  conical  or  cylindrical,  and  they 
often  exhibit  distinct  vibratile  cilia  at  their  free  extremity  on 
mucous  membranes.  Cytoblasts  abound  in  all  secretions, 
they  constitute  the  first  rudiment  of  the  ovum,  and  the 
globules  of  blood,  milk,  and  other  animal  fluids ;  they  give 
origin  to  capillary  vessels,  to  cartilage,  to  the  fibres  of  the  lens, 
of  the  teeth,  of  cellular  tissue,  of  nerves,  muscles,  and  most 
other  tissues  of  animal  bodies.  The  primitive  germinative 
nuclei  often  develope  two  or  more  concentric  enveloping  cells 
around  each,  these  concentric  spheres  often  coalesce  and 
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unite  to  thicken  the  parietes  of  the  general  cell,  two  or  more 
nuclei  are  often  found  within  the  same  cell,  and  the  nuclei 
generally  retrograde  in  their  development,  or  entirely  dis¬ 
appear,  when  the  cells  they  produce  have  arrived  at  their 
maturity. 

The  successive  strata  of  epidermic  cytoblasts  are  most 
accumulated,  and  retained,  in  a  condensed  form,  on  parts  of 
the  skin  most  exposed  to  pressure  and  friction,  as  on  the 
palmar  and  plantar  surfaces  of  the  extremities,  and  on  the 
whole  surface  of  thick-skinned  naked  animals,  as  rhinoce- 
roces,  hippopotami,  manati,  and  other  pachyderma  and  ceta¬ 
cea.  The  difference  of  colours  in  the  contained  parasitic 
pigment- cells  of  the  epidermic  cytoblasts,  which  are  most 
vivid  and  most  lively  in  the  soft,  loose  cytoblasts  of  the  rete 
mucosum,  gives  rise  to  the  varied  hues  of  all  the  tegumen¬ 
tary  parts  of  animals.  In  the  interior  even  of  these  parasitic 
pigment- cells,  are  sometimes  seen  numerous  other  minute 
cells  in  active  movement.  The  colour  of  the  pigment-cells 
often  varies  in  different  parts  of  the  skin,  giving  rise  to  cor¬ 
responding  differences  in  the  colour  of  the  hairs,  spines,  and 
other  epidermic  developments  ;  their  excess  produces  the 
intense  colour  of  the  rete  mucosum  of  the  negro,  and  other 
deeply-coloured  animals ;  their  deficiency  produces  the  various 
tegumentary  peculiarities  of  albinos ;  and  the  ephemeral 
existence  of  these  coloured  parasites,  causes  the  outer  strata 
of  epidermis  to  be  shed  colourless,  from  the  most  deeply 
coloured  skins  of  animals,  as  salamanders,  serpents,  and 
negros.  The  epidermis  is  already  a  thick  layer  on  the  pal¬ 
mar  and  plantar  surfaces  of  the  extremities  in  the  early  con¬ 
dition  of  the  embryo,  and  the  coloured  parts  of  the  integu¬ 
ments  of  quadrupeds  are  distinctly  marked  at  an  early  period 
of  the  foetus  in  utero. 

The  cytoblasts  of  the  epithelium,  at  the  exterior  open¬ 
ings  of  mucous  cavities,  have  mostly  the  same  flattened  form 
and  stratified  arrangement  as  in  epidermis,  as  seen  on  the 
interior  of  the  nostrils,  the  lips,  the  mouth,  the  tympanic 
cavity  and  the  mastoid  cells,  and  on  the  surface  of  the  con¬ 
junctiva  and  cornea,  where  they  were  observed  and  described 
by  Leuwenhoek,  as  forming  a  hundred  strata  of  superim¬ 
posed  scales  ;  but  in  most  other  parts  of  the  mucous  surfaces 
they  present  a  conical  or  cylindrical  form,  are  compactly 


TEGUMENTARY  ORGANS. 


6*45 


arranged  with  their  long  axes  vertical  to  the  surface  on  which 
they  rest,  and  have  often  distinct  vibratile  cilia  at  their  broad 
free  end.  The  vibratile  cilia  of  the  epithelial  cytoblasts,  are 
larger  and  more  extensively  distributed  in  the  foetus  than  in 
the  adult,  as  shown  by  Henle  on  the  human  epiglottis ;  and 
they  are  continued  vibratile  on  the  epithelium  through  the 
larynx,  trachea,  and  the  minutest  ramifications  of  the  bronchi, 
and  the  cells  of  the  lungs,  where  the  ciliated  cytoblasts  have 
the  usual  cylindrical  form. 

The  epithelial  cytoblasts  continue  cylindrical  in  the 
ducts  of  most  glands,  in  the  stomach,  and  along  the  whole 
intestine  to  the  anus,  where  the  epithelium  abruptly 
unites  with  the  flat-celled  exterior  epidermis,  and  they 
have  the  same  cylindrical  form  in  the  interior  of  most  of 
the  uro-genital  passages.  In  the  female,  however,  the  flat- 
celled  epithelium  lines  the  entire  vagina,  and  the  cylin¬ 
drical  cytoblasts  with  vibratile  cilia,  perceptible  in  the  adult 
state,  begin  about  the  middle  of  the  cervix  uteri*  and  con¬ 
tinue  throughout  the  body  of  the  uterus  and  along  the 
Falopian  tubes  and  their  fimbriated  terminations.  The 
epithelium  of  serous  membranes  consists  of  flat  cells,  with  a 
distinct  central  nucleus  in  each,  and  arranged  in  a  tesselated 
form,  as  seen  on  the  peritoneum,  pleura,  pericardium,  tunica 
vaginalis  testis,  synovial  membranes,  and  membranes  of  the 
brain.  Vibratile  cilia  are  more  rarely  observed  on  the  epi¬ 
thelial  cytoblasts  of  serous  membranes,  and  exist  on  the 
lining  membrane  of  the  ventricles  of  the  brain,  and  on  the 
exterior  peritoneal  surface  of  the  fimbriated  ends  of  the  Fal¬ 
lopian  tubes.  The  epithelial  cells  detached  from  the  parietes 
and  ducts  of  secerning  tubuli,  and  from  other  mucous  sur¬ 
faces,  are  observed  isolated  and  mixed,  like  corpuscles,  with 
the  various  secretions  and  excretions,  as  in  mucus,  saliva, 
lachrymal  fluid,  bile,  and  urine,  and  they  appear  to  form  the 
nuclei  of  morbid  irritation,  and  the  corpuscles  of  morbid 
secretions,  in  various  pathological  states. 

Hairs,  bristles,  and  spines  are  merely  epidermic  appen¬ 
dages,  developed,  like  teeth,  in  highly  vascular  cutaneous  sacs 
or  follicles ;  they  are  formed  by  the  successive  aggregations  of 
cytoblasts,  and  are  gradually  protruded  from  the  piliferous 
follicles  by  the  growth  and  elongation  of  their  constituent 
cytoblasts,  and  by  the  addition  of  new  layers  to  their  ex- 
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paneled,  soft  and  hollow  base,  the  apex  and  shaft  of  the  hair, 
or  spine,  being  formed  before  the  bulb,  like  the  crown  of  the 
tooth  before  its  fang.  They  are  continuous,  at  their  base,  with 
the  epidermis  lining  the  enveloping  follicles ;  they  are  com¬ 
posed  of  the  same  cells  or  cytoblasts,  which  are  commonly 
arranged  in  rectilineal  series ;  and  they  generally  present  a 
more  dense  exterior  laminated  cortical  part,  inclosing  a  loose 
granular  medullary  portion.  The  component  cytoblasts  are 
more  round  and  loose  at  the  soft,  dilated  base  of  the  hairs, 
as  in  the  rete  mucosum  ;  and  they  are  compressed,  elongated, 
and  more  compactly  united,  in  the  denser  shaft  of  the  hairs. 
By  the  rectilineal  arrangement  of  the  component  cytoblasts, 
the  hairs  possess  a  fibrous  structure,  and  greater  elasticity 
and  strength,  they  are  more  permeable  to  the  oily  secretion 
of  the  sebaceous  follicles,  and  they  exhibit  a  filamentous  de¬ 
composition,  often  seen  in  the  spontaneous  longitudinal 
Assuring  of  the  human  hairs.  The  soft  dilated  bulbs  of  the 
hairs,  beneath  the  cutis,  are  alone  developed,  and  are  con¬ 
fined  to  their  follicles,  in  the  smooth-skinned  piscivorous 
cetacea.  But  in  the  rough-skinned  herbivorous  species  of 
these  animals,  the  shafts  of  the  hairs  are  partly  protruded 
from  their  follicles,  like  short,  hard  spines,  and  are  especially 
developed  on  the  upper  lip,  as  they  are  also  in  amphibious 
carnivora.  The  almost  horny  epidermic  integument  of  the 
herbivorous  cetacea,  has  long  been  compared  to  the  con¬ 
tinuous  horny  hoofs  covering  the  piliferous  follicles  and 
their  contained  hair-bulbs,  on  the  feet  of  solidungula  and 
ruminantia. 

Hairs  are  successively  reproduced  in  the  same  follicles,  when 
shed  periodically  in  mammalia,  or  when  forcibly  torn  from 
their  cavities,  like  the  teeth  of  crocodiles  in  their  alveoli.  The 
hairs  of  mammalia  grow  and  enlarge  in  their  follicles,  and  are 
gradually  protruded  through  their  constricted  apertures,  by 
the  addition  of  successive  layers  of  epidermic  cytoblasts, 
lineally  aggregated,  to  the  hollow  interior  and  base  of  their 
soft,  white,  expanded  bulb,  and  by  the  enlargement  of  the 
individual  cytoblasts.  The  constituent  cells  are  connected 
together,  as  in  other  epidermic  parts,  by  the  remains  of 
the  soft  adhesive  cytoblastema,  which  originally  afforded 
them  nutriment.  By  the  great  elongation  and  compres¬ 
sion  of  the  cells  as  they  proceed  outwards  from  the  bulb. 
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the  shaft  of  the  hair  becomes  much  more  narrow  than  the 
base  from  which  it  originates,  and  the  fibrous  structure  is 
most  apparent  on  the  peripheral  or  cortical  portion  of 
the  shaft.  The  fibrous  composition  of  hair  was  described 
and  figured  by  Leuwenhoek.  The  nuclei  of  the  cytoblasts 
almost  disappear,  in  the  elongated  cells  forming,  by  their 
lineal  aggregation,  the  ultimate  filaments  of  hair;  and  the 
artificial  separation  of  the  constituent  filaments,  is  ren¬ 
dered  much  more  easy,  by  macerating  the  hairs  in  dilute 
muriatic  acid,  when  they  are  seen  to  be  disposed  in  a  longi¬ 
tudinal,  rectilineal  and  parallel  order,  from  the  bulb  to  the * 
point  of  each  hair.  The  filamentous  structure  and  fibrous 
decomposition  of  hairs  were  familiar  also  to  Hooke  in  1667. 
The  diameter  of  the  ultimate  fibrils  of  a  hair  is  about  the 
two  thousandth  of  a  line,  and  a  human  hair  of  one  tenth  of 
a  line  in  thickness,  has  about  two  hundred  and  fifty  fibrils  in 
its  mere  diameter,  and  about  fifty  thousand  in  its  entire 
calibre  :  so  that  these  ultimate  fibrils  are  finer  than  those  of 
almost  any  other  known  tissue,  from  the  great  elongation 
and  narrowing  of  their  constituent  cells,  as  they  are  drawn 
out  into  the  shaft  of  the  hair  during  growth  ;  and  hence  the 
expanded  bulb  of  the  hair,  where  the  cells  are  yet  spherical 
and  soft. 

In  the  larger  hairs,  bristles,  and  spines  there  is  generally 
a  more  compact,  thin,  dense  cortical  part,  inclosing  a  loose 
cellular  medullary  portion,  not  perceptible  in  the  human 
hairs ;  so  that  they  more  resemble  the  shafts  of  feathers  des¬ 
titute  of  lateral  barbs.  The  highly  vascular  and  sensitive 
hair-pulp  in  the  long  whiskers  of  carnivora,  extends  through 
the  bulb  into  the  shaft,  and  increases  the  sensibility  of  these 
parts,  while  it  adds  to  their  strength  of  attachment,  and  to 
their  surface  of  increment.  The  nails  and  claws  of  mam¬ 
malia  and  other  vertebrata  are  composed  of  the  same  epider¬ 
mic  cells,  ^4and  grow  in  reduplications  of  the  skin  forming 
compressed,  curved  follicles,  like  the  cylindrical  hairs  and 
spines  in  their  circular  cavities.  The  successive  strata  of 
polygonal  cells,  which  are  most  easily  separable  in  the  embryo 
and  foetus,  are  added,  in  lineal  aggregations,  to  their  covered 
base,  and  their  compact,  dense,  free  portion  is  gradually  pro¬ 
truded  from  the  compressed  enveloping  follicle.  The  con¬ 
stituent  cytoblasts  with  their  nuclei  and  fluid  contents,  are 
most  distinct  at  the  soft,  white  base,  and  at  the  inferior  sur- 
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face  of  the  nails,  and  become  compressed,  flattened,  and 
compactly  agglutinated  together  on  the  upper  surface  and  the 
protruded  part,  where  the  stratified  arrangement  is  most 
apparent,  and  where  the  nuclei  and  contents  of  the  cells  have 
mostly  disappeared.  Layers  of  cells  are  secreted  and  added 
along  the  whole  inferior  attached,  concave,  lamellated  surface, 
to  compensate  for  the  flattening  and  thinning  of  the  upper 
convex  strata  of  cells,  first  added  from  behind  and  from  be¬ 
neath,  and  thus  to  preserve  the  equal  thickness  and  strength 
of  the  nail  at  its  free,  exposed  part.  The  nails  being  thus 
only  the  thickened  epi dermis  of  the  parts  which  support 
them,  they  adhere  in  the  same  manner  as  epidermis,  to  the 
subjacent  sensitive  and  vascular  laminated  surface  of  the 
cutis,  by  means  of  the  soft,  homogeneous,  adhesive  cytoblas- 
tema  which  envelopes,  nourishes,  and  unites  together  the 
growing  component  cells. 

The  anterior  vertical  portion  of  the  hoofs  of  ruminantia 
and  solidungula  consists  merely  of  a  large  curved  nail,  and 
the  inferior  horizontal  portion,  which  is  partially  attached  to 
the  former  along  its  anterior  thick  margin,  is  only  the  usual 
thickened  epidermis,  covering  the  lower  surface  of  the  toes. 
The  vertical  curved  portion  of  the  hoof,  analogous  to  the 
human  nail,  embraces  a  large  part  of  the  anterior  and  lateral 
surface  of  the  toe,  is  more  deficient  behind,  and  extends 
downwards  beyond  the  plain  of  the  inferior  basilar  plate,  so 
as  to  defend  the  entire  lower  margin  of  the  hoof,  which  is 
most  subjected  to  pressure  and  attrition.  In  the  feet  of 
solidungula  the  entire  anterior  portion  of  the  hoof  is  formed 
as  a  single  investing  independent  nail,  and  extends  beyond 
the  inferior  thickened  epidermic  plantar  portion.  The  sharp, 
dense,  compressed,  curved  claws  of  feline  carnivora,  are  nails 
which  almost  invest  the  terminal  phalanges  of  the  toes,  and 
have  their  base  and  its  containing  follicle  supported  by  an 
osseous  sheath  3  they  are  kept  sharp  at  the  point  by  the 
periodical  shedding  of  their  terminal  laminee.  Even  the  per¬ 
manent  vaginiform  horns  of  antilopes  and  other  ruminantia, 
are  formed  and  developed  like  conical  nails  around  the 
tuberosities  of  the  frontal  bone,  receiving  their  means  of 
increment  in  their  interior  cavity  and  around  their  follicular 
base,  like  the  tusk  of  an  elephant,  or  the  bill  of  a  bird,  a 
tortoise,  or  a  cephalopod,  or  the  conical  shell  of  a  gasteropod. 
And  the  solid  nasal  or  frontal  horn  of  the  rhinoceros  is 
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developed  from  the  subjacent  periostium,  like  a  large  hair 
from  its  follicle,  or  like  the  horny  coverings  of  the  papillae 
on  the  plantar  surface  of  the  feet  in  carnivora ;  and  it  exhi¬ 
bits  the  same  fibrous  structure  and  filamentous  mode  of  decay, 
as  in  other  epidermic  parts  composed  of  recti-lineal  aggre¬ 
gations  of  cytoblasts.  In  these  various  forms  of  epidermic 
developments,  the  polyhedral  form  of  the  compressed  cells, 
their  nuclei  and  fluid  contents,  and  their  lineal  arrangements, 
are  most  apparent  in  their  primitive  soft  condition  in  the 
foetus,  or  in  the  recently  formed  portions  in  the  adult ;  and  in 
their  subsequent  metamorphoses  their  internal  fluid  and  nu¬ 
clei  disappear,  the  empty  cells  become  elongated  or  flattened, 
with  their  interior  parietes  contiguous,  they  are  aggluti¬ 
nated  into  laminae  by  the  remains  of  the  cytoblastema,  and 
their  conformable  stratified  superposition  is  rendered  more 
distinct. 

The  feathers  of  birds,  like  the  hairs  of  mammalia,  are 
epidermic  developments  contained  in  cutaneous  follicles;  they 
are  provided  with  their  vascular  secreting  pulp,  their  hollow 
bulbous  base  of  increment,  and  their  solid  exposed  shaft ;  and 
like  them,  they  are  composed  of  extravascular  organized 
independent  cells,  or  cytoblasts,  which  were  already  figured 
and  described  by  Hooke,  and  by  Leuwenhoek,  as  composing 
the  entire  microscopic  structure  of  the  feather.  Like  other 
epidermic  structures,  feathers  are  first  formed  and  most 
developed  on  those  parts  where  they  are  first  and  most 
required,  and  their  horny  composition  and  tubular  structure 
are  those  best  adapted  to  combine  strength  with  lightness. 
The  strong  diaphanous  tubular  empty  quill  (147*  A.  a.)  in 
the  adult  bird,  is  deeply  imbedded  in  the  cutaneous  pen- 
niferous  follicle,  as  the  point  of  attachment  and  of  nutriment 
of  the  feather,  and  contains  only  a  few  dried  remains  of  the 
primitive  secreting  pulp-cells.  The  tapering  light  elastic 
conical  shaft  (147.  A./,  b.)  is  occupied  internally  with  white 
dried  aeriferous  cytoblasts,  which  were  described  before  the 
time  of  Leuwenhoek,  and  gives  a  firm  support  to  the  two  un¬ 
equal  sides  of  the  vane  (147.  A.  c.  d.).  The  vane  is  composed  of 
barbs  (147-  A*  d.)  or  laminae  placed  vertically  to  afford  the 
greatest  resistance  in  flight,  closely  applied  to  each  other, 
continued  from  the  sides  of  the  shaft,  and  connected  toge¬ 
ther  by  barbules  developed  from  each  side  of  their  dorsal  or 
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exterior  margin.  The  barbules  again  develope,  from  their 
margins,  minute  curved,  hooked  filaments,  or  barbulinse,  to 
complete  this  delicate  structure  for  hooking  together  and 
uniting  the  barbs  into  a  continuous  membrane,  as  shown  by 
Hooke,  who  carefully  investigated,  described,  and  figured  this 
complex  mechanism  in  1667,  and  accurately  compared  each 
barbule,  with  its  barbulinse,  to  the  structure  of  an  entire 
feather.  In  most  feathers  the  proximal  part  of  the  vane 
(147.  A.  d .)  has  its  barbs  and  barbules  long,  loose  and  floating, 
so  as  to  form  a  compact  downy  mantle  next  the  skin  of  the 
bird,  to  retain  the  high  temperature  of  the  body.  In  the  rest 
of  the  vane  the  barbs  are  more  firm,  straight,  regular  and 
united,  to  assist  in  flight,  or  to  protect  the  body. 


Fig.  147. 


The  parts  of  the  feather,  as  shown  by  Dutrochet,  Blainville, 
and  F.  Cuvier,  are  at  first  formed  within  a  thick  closed  epider- 
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mic  capsule  (147.  B.)  embracing  in  its  axis  two  concentric 
striated  membranes,  (147*  B.  b.  d .),  and  a  highly  vascular,  se¬ 
creting,  formative  pulp  (147*  B.  d.  e.),  and  contained  in  a  deep 
penniferous  follicle.  This  exterior  epidermic  capsule,  perfo¬ 
rated  below  by  the  vessels  and  nerves  of  the  organized  pulp, 
elongates,  opens  above,  and  allows  the  newly  formed  parts  of 
the  feather  to  escape  from  the  opening  of  the  cutaneous  follicle. 
This  general  extra- vascular  enveloping  capsule,  (147*  C.  c.), 
is  entirely  composed  of  strata  of  large  flattened  cytoblasts, 
which  grow  by  their  independent  vitality,  are  united  by  their 
cytoblastema,  and  give  a  necessary  brittleness  to  the  texture 
of  this  deciduous  membrane.  On  cutting  open  the  exterior 
capsule  of  the  young  feather,  the  two  more  delicate  tonics 
are  seen  investing  the  pulp,  and  connected  together  by  nu¬ 
merous  septa;  the  soft,  newly  formed  barbs,  (147.  B.  c.  c .) 
moulded  between  these  septa,  are  thus  found  folded  around 
the  central  organized  matrix,  being  developed  in  a  polythala- 
mous  cavity  filled  with  the  granular  secretion  of  the  vas¬ 
cular  pulp.  The  pulp  developes  a  series  of  superimposed 
conical  capsules,  and  traverses  their  axis  in  a  continuous 
canal,  as  seen  in  the  annexed  figures  from  F.  Cuvier  (147.  E. 
F.  G.).  The  dense  tubular  elastic  quill  is  formed  by  the 
meeting  of  the  edges  of  the  exterior  horny  dorsal  lamina  of 
the  shaft,  after  the  completion  and  convergence  of  the  two 
sides  of  the  vane ;  and  an  exterior  opening,  or  upper  um¬ 
bilicus,  is  left  at  this  point  for  the  admission  of  air  to  the 
interior  and  cells  of  the  quill  and  the  shaft.  The  membranous 
cells  (147.  K.  L.),  disengaged  from  the  distal  extremity  of 
the  organized  pulp,  and  occupying  at  first  the  cylindrical 
cavity  of  the  folded  barbs,  are  successively  detached,  ex¬ 
posed,  and  lost  by  the  unfolding  of  the  barbs,  and  the  rest 
are  confined  and  retained,  dried,  and  collapsed,  within  the 
closed  tubular  quill,  after  the  shaft  is  completed. 

The  large  polyhedral  pith- cells  of  the  growing  shaft  con¬ 
tain,  at  first,  a  fluid  substance  ;  they  are  provided  each  with  a 
distinct  nucleus  adhering  to  its  inside,  and  within  the  nuclei 
are  seen  one  or  two  comparatively  large  nucleoli ;  the  cells 
are  easily  separable  from  each  other;  they  have  firm  exterior 
parietes,  and  in  the  adult  state,  like  the  few  large  cells  of  the 
quill,  they  contain  only  air,  and  have  nearly  lost  all  traces  of 
their  nuclei.  As  the  internal  constituent  cytoblasts  of  the  shaft- 
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pith  are  successively  derived  from  around  the  apex  of  the  con¬ 
tained  central  organized  pulp,  they  are  most  developed  towards 
the  outer  dorsal  convex  part  of  the  shaft,  and  are  smallest  near 
the  central  cavity,  which  is  indicated  only  by  an  inferior  longi¬ 
tudinal  groove  in  the  adult  expanded  feather.  More  nearly 
in  contact  with  the  formative  matrix,  indeed,  are  found  mere 
granular  nuclei,  contained  in  a  fluid  cytoblastema;  and  these 
organized,  though  extravascular,  independent  nuclei,  pass 
through  the  ordinary  phases  of  development  and  growth, 
seen  in  other  epidermic  and  epithelial  cytoblasts.  These 
epidermic  cells  composing  the  white  friable  corky  pith  of  the 
shaft,  were  accurately  described  by  Hooke  in  1667,  and 
Leuwenhoek  described  and  figured  the  cytoblasts,  or  glo¬ 
bules,  composing  the  barbs. 

The  formation  of  a  distinct,  thin,  dense,  interior  epidermic 
layer,  in  the  concavity  of  the  growing  shaft,  and  around  the 
exterior  surface  of  the  secreting  matrix  (147.  H.  I.  a.  b.) 
completes  the  inferior  concave  surface  of  this  part  of  the 
feather,  and  prepares  for  its  gradual  protrusion,  with  the  per¬ 
fected  and  unfolding  barbs  continuous  with  its  sides.  On 
opening  the  organized  pulp  (147.  D.  b.  6.),  innumerable  ves¬ 
sels,  turgid  with  red  blood,  are  seen  forming  a  continuous  net¬ 
work  over  every  part  of  its  interior  parietes,  and  their  trunks 
are  observed  entering  the  convex  conical  part  of  its  base  where 
a  terminal  opening  or  inferior  umbilicus  is  left  in  the  adult 
quill  (147.  A.  e.).  The  outer  strong  elastic  layer  forming  the 
dorsal  fibrous  covering  of  the  shaft,  between  the  outer  ends  of 
the  septa,  or  barbiferous  cells,  is  early  developed,  and  origi¬ 
nates  from  cytoblasts,  which  undergo  changes  very  similar  to 
those  which  give  origin  to  the  minute  fibres  of  cellular  tissue. 
From  their  primitive  rounded  form,  these  cells  are  observed 
to  elongate,  to  become  flattened,  and  gradually  to  subdivide 
each  into  numerous  longitudinal  fibres ;  their  nuclei  disap¬ 
pear,  their  parietes  become  absorbed  or  fissured,  and  they  at 
length  constitute  the  compact  horny  fibrous  covering  of  the 
dorsum  of  the  shaft,  and  the  entire  parietes  of  the  quill, 
which  is  merely  a  cylindrical  continuation  of  that  portion  of 
the  feather.  The  inferior  grooved  surface  of  the  shaft  is 
covered  by  a  similar  deposition  of  granular  independent 
animated  cells,  with  their  nutrient  fluid  cytoblastema  between 
the  lower  ends  of  the  grooved  barbiferous  septa,  or  compli- 
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cated  cavities  in  which  the  apparatus  of  the  vane  is  moulded. 
On  examining  even  the  minutest  parts  of  the  barbules  of 
feathers,  the  constituent  elongated  compressed  angular  cyto- 
blasts,  compactly  and  symmetrically  arranged,  and  provided 
with  persistent  central  nuclei,  are  distinctly  perceptible.  A 
second  shaft,  furnished  with  all  the  apparatus  of  the  vane,  is 
generally  more  or  less  developed  from  the  superior  umbilicus  or 
distal  opening  of  the  quill,  and  this  supplementary  shaft  some¬ 
times, as  in  the  emeu, equals  in  length  thatof  the  primary  feather. 
The  rudiment  even  of  a  third  shaft  is  sometimes  developed 
from  the  feather,  and  the  entire  plumage  of  a  bird  is  some¬ 
times  renewed  once  or  twice  in  a  single  season.  But  not¬ 
withstanding  the  endless  diversity  of  form  and  the  intricate 
structure  of  these  organs,  and  the  remarkable  changes  they 
undergo  during  their  development,  growth,  and  moulting, 
they  present  only  a  more  complex  form  of  the  ordinary  insen¬ 
sible,  extravascular,  epidermic  tissue,  forming  the  exterior 
integument  of  most  organized  bodies. 

In  the  simple  organizations  of  the  lowest  animals,  the  dif¬ 
ference  is  less  marked,  between  the  exterior  cutaneous  and 
the  interior  mucous  coats,  and  between  the  epidermic  and 
the  epithelial  developments  they  form  on  their  surface ;  and 
as  most  of  them  are  inhabitants  of  an  aquatic  medium,  their 
epidermic  covering  generally  retains  the  soft  condition  of  a 
rete  mucosum,  or  of  a  mucous  deposit,  as  seen  in  the  naked 
forms  of  radiated,  helminthoid,  and  molluscous  animals.  It 
is  shed  in  flocculi  from  poriphera,  and  in  larger  pellicles  from 
the  surface  of  many  zoophytes,  as  lobularia,  and  its  com 
stituent  cytoblasts  were  observed  by  Gade  in  acalepha.  In 
many  vaginated  forms  of  polygastric  and  polypipherous  ani¬ 
mals,  it  composes  a  firm,  elastic,  often  articulated,  almost 
horny  sheath,  over  the  entire  surface  of  the  true  skin  ;  and 
in  the  entomoid  and  testaceous  animals,  it  becomes  consoli¬ 
dated  by  the  addition  of  various  earthy  materials,  to  compose 
their  enveloping  extravascular  skeletons.  Its  granular  nuclei 
are  constantly  pouring  from  the  vascular  secreting  surface  of 
the  cutis,  its  condensed  accumulations  adhere  to  the  skin  by 
means  of  the  cytoblastema,  and  these  accumulated  epidermic 
masses  are  periodically  thrown  off  from  the  body  in  the 
articulata,  but  are  consolidated,  collected,  and  permanently 
retained  in  the  testaceous  mollusca  and  radiata.  The  resplen- 
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dent  hairs  of  halithea,  the  setae  of  annelides,  and  the  agglu¬ 
tinating  matter  of  their  tubes,  the  down  and  hairs  of  larvae, 
and  those  common  on  adult  insects,  arachnida,  and  Crustacea, 
the  byssus  of  conchifera,  the  horny  opercula  of  gasteropods, 
the  horny  mandibles  of  cephalopods,  the  lingual  spines  of 
many  mollusca,  the  gastric  teeth  of  aplysia,  the  spines  of  the 
gizzard  of  insects,  the  gastric  plates  of  bulla,  and  the  animal 
matter  of  all  testaceous  coverings,  may  be  considered  as  parts 
of  the  same  epidermic  or  epithelial  tissue,  having  the  same 
extravascular  and  cytoblastic  character,  and  the  same  or¬ 
ganization  and  independent  vitality. 

The  tegumentary  organs  of  the  vertebrata  are  closely  re¬ 
lated  to  the  temperature  of  the  body,  and  to  the  density  of 
the  surrounding  medium,  those  of  the  warm-blooded  classes 
being  slow  conductors  of  caloric,  in  order  to  preserve  the 
high  temperature  of  their  body,  and  those  of  the  cold-blooded 
being  indifferent  in  their  conducting  power,  as  they  are  also 
in  most  invertebrata.  The  sensitive  vascular  skin  of  fishes, 
is  thick,  soft,  gelatinous,  and  closely  connected  by  tendinous 
intersections  with  the  subjacent  muscular  system.  The 
cuticle,  as  in  the  naked  aquatic  mollusca,  forms  a  thin,  soft 
layer ;  and  by  its  periodical  shedding,  the  lively  colours  of  the 
inferior  loose  strata  of  cytoblasts,  or  rete  mucosum,  are 
allowed  to  shine  more  distinctly  through  the  pellucid  scales, 
and  this  increased  brilliancy  of  colour  is  most  marked  at  the 
spawning  season.  The  imbricated  scales  of  fishes,  which  are 
wanting  in  the  cyclostome  and  very  minute  in  the  plagios- 
tome  species,  but  generally  cover  their  surface,  are  consoli¬ 
dated  by  phosphate  of  lime,  detected  also  in  the  hairs  of 
mammalia ;  and  they  grow,  like  the  human  nails,  or  the  wing 
scales  of  lepidopterous  insects,  by  successive  layers  added 
by  the  squamiferous  follicles  of  the  cutis,  in  which  they  are 
fixed. 

From  the  soft,  thin,  and  granular  condition  of  the  newly 
formed  epidermic  and  epithelial  coverings  of  membranes,  the 
secretion  of  glandular  tubuli,  and  the  respiration  of  pul¬ 
monary  cells,  or  branchial  laminae,  are  easily  effected  through 
these  coverings.  And  from  the  necessity  for  free  respiration 
by  the  entire  cutaneous  surface  of  the  body  in  the  amphibia, 
their  highly  sensitive  and  vascular  cutis  is  destitute  of  scales ; 
it  is  covered  only  with  a  thin,  soft  epidermis,  which  is  cast 
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rapidly  and  frequently,  that  of  the  frog  and  triton  being 
apparently  shed  every  month.  Their  copious  exterior  secre¬ 
tions,  perhaps,  also  demand  a  higher  cutaneous  oxygenation 
and  a  thinner  epidermic  covering.  The  epidermis  of  the 
triton  is  shed  in  an  entire  piece,  as  in  serpents.  On  the 
surface  of  the  tough,  thick,  fibrous,  papillated  cutis  of  ophi¬ 
dian  and  saurian  reptiles,  the  soft  rete  mucosum,  composed 
of  newly-formed  cytoblasts,  generally  presents  the  most  in¬ 
tensely  and  lively  coloured  pigment-cells,  which  fade  or  die 
before  they  are  shed  with  the  concrete  outer  layer  of  epider¬ 
mis.  As  the  apparent  scales  and  scuta  are  only  elevated 
papillae  or  tubercles  of  the  vascular  secreting  cutis,  some¬ 
times  partially  imbricated,  the  epidermis  passes  continuously 
over  them,  and  is  thus  cast  from  the  entire  body  without 
perforations  or  scales,  and  even  from  the  united  transparent 
eye-lids  or  conjunctiva  of  serpents,  as  from  the  compound 
eyes  of  articulata.  The  tortoise-shells,  or  epidermic  plates, 
covering  the  osseous  elements  of  the  carapace  and  plastron 
of  chelonia,  are  permanent  accumulations  of  cytoblasts, 
formed  in  successive  and  increasing  layers  from  the  subjacent 
vascular  periosteum,  like  the  nasal  horns  of  the  rhinoceros,  or 
the  permanent  vaginiform  horns  of  ruminantia ;  and  the 
limits  of  the  successive  layers  of  growth,  are  here  commonly 
indicated  by  peripheral  ridges  on  the  exterior  of  the  plates, 
as  on  the  shells  of  conchifera  and  of  gasteropods. 

The  sparkling  and  resplendent  surface  of  most  fishes,  ac¬ 
cords  with  the  liquid  element  and  its  pebbled  bed ;  the  dull 
and  sombre  surface  of  most  amphibia  and  serpents,  accords 
with  their  concealed  habitats;  and  the  more  lively  colours 
of  many  climbing  ophidia  and  lacertine  sauria,  are  adapted  to 
their  arboreal  life.  The  mutable  colours  of  the  chameelion, 
conceal  it  from  its  insect  prey  ;  the  dark  rough  surface  of 
crocodilian  sauria,  conceal  them  on  the  muddy  banks  of 
rivers,  or  among  the  decayed  trunks  of  fallen  trees ;  the  dark 
dull  surface  of  most  terrestrial  chelonia  corresponds  with  their 
lurking  and  burrowing  habits  ;  the  lustre,  transparency,  and 
mottled  brown  colours  of  marine  turtles,  pervading  the  whole 
substance  of  their  large,  permanent,  epidermic  plates,  resemble 
those  of  the  dark  fuci,  on  which  they  rest  and  feed.  The 
parasitic  pigment-cells  of  epidermic  cytoblasts,  are  little  de¬ 
veloped  amid  the  snows  and  darkness  of  arctic  regions,  where 
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albino  peculiarities  are  naturalized,  as  in  the  wild  swan,  the 
snowy  owl,  the  alpine  hare,  the  arctic  fox,  the  polar  bear. 
Dull  and  sombre  hues  best  suit  nocturnal  animals,  as  moths 
and  owls,  rats  and  mice,  bats  and  lemurs ;  and  the  darkest 
colours  conceal  the  inhabitants  of  burrows  and  subterranean 
caves,  as  beetles,  toads,  and  moles,  and  the  huge  inhabitants 
of  the  dark  abyss,  as  walruses,  seals,  and  cetacea.  The  most 
lively  and  varied  colours,  and  the  brightest  metallic  lustres, 
are  developed  in  the  diurnal  species  of  tropical  climes,  as  in 
parrots  and  cockatoos,  humming  birds,  and  birds  of  paradise  ; 
and  the  hues  appear  often  to  be  regulated  by  those  of  the 
accompanying  vegetation.  The  metallic  lustre,  so  rare  in 
mammalia,  is  splendid  in  the  chrysochloris.  The  reddish- 
brown  fleece  of  lions  and  pumas,  caracals  and  tigers,  and 
most  feline  inhabitants  of  the  deserts,  resembles  the  decayed 
leaves,  or  the  light  of  the  setting  sun,  or  the  sandy  plains  on 
which  they  lie  in  watch  for  their  prey.  So  that  the  proper¬ 
ties  of  these  extravascular  parts,  have  extensive  relations 
to  the  internal  economy  of  animals,  and  to  surrounding 
nature. 

The  colours  of  the  tegumentary  parts  of  animals,  depend¬ 
ing  upon  living  parasites  in  the  body  of  the  epidermic  cells, 
are  most  distinct  in  the  plump  condition  of  these  in  the  rete 
mucosum,  and  are  alike  obvious  in  the  chick  in  ovo,  on  the 
foetus  in  utero,  in  the  developing  feather  yet  concealed  in  its 
thick  sheath  and  deep  cutaneous  follicle,  and  in  the  hairs  of 
subcutaneous  cysts,  to  which  the  chemical  influence  of  light 
has  never  penetrated.  Indeed  the  entire  structure,  proper¬ 
ties,  and  forms  of  the  tegumentary  parts  of  organized  beings, 
are  regulated  by  laws  as  simple  and  uniform  as  those  of  the 
most  essential  organs  of  vegetative  life,  and  they  are  most 
intimately  connected  with  the  living  habits  and  the  entire 
history  of  the  species. 


October ,  1841. 

LIBRA1R1E  SCIEMTIFIQUE 

ANGLAISE,  FRANCAISE  ET  ALLEMANDE, 

DE 

H.  BA1LLIERE, 

PUBLISHER,  FOREIGN  BOOKSELLER  TO  THE  ROYAL  COLLEGE  OF  SURGEONS,  AND  THE 

ROYAL  SOCIETY,  LONDON. 

219,  REGENT  STREET,  LONDON. 


H.  B.  continues  to  receive  a  weekly  parcel  from  France,  containing  the  neivest 
Works  in  Scientific  and  General  Literature,  which  he  sells  at  one  shilling  for  one 
franc  on  the  advertised  prices.  He  begs  to  acquaint  his  friends  and  the  patrons  °f 
German  Scientific  Works,  that  he  is  now  able  to  supply  German  Works  and  Period - 
ic  a  Is  every  month  at  four  shillings  the  ri.v  dollar. 


THE  ANATOMY  OF  THE  HUMAN  BODY, 

BY  J.  CRUVEILHIER, 

Professeur  d’Anatomie  h.  la  Faculty  de  Medecine  de  Paris. 

Atlas  Of  230  Plates,  royal  8vo.  Drawn  from  nature,  byMessrs.  Bonamyand  Beau. 

A  number,  of  Four  Plates,  with  explanations,  will  appear  regularly  every  month. 

Price  2s.  6d.  plain.  5s.  coloured. 

Extract  from  a  letter  of  Professor  Cruveilhier  to  H.  Bailli&re,  dated,  Paris,  June  10,  1840. 

“  Je  declare  que  les  Planches  sont  extremement  remarquables  par  leur  exactitude,  et  par  les 
soins  avec  lesquelles  elles  sont  executees,  je  me  propose  d’y  r envoy er  toujour s  dans  (la  2®  Edi¬ 
tion  de)  MON  ANATOMIE  DESCRIPTIVE  !” 

(Signed)  J.  Cruveilhier. 

This  Atlas  will  be  referred  to  in  the  First  Edition  of  Prof.  Cruveilhier's 
Anatomic  Descriptive,  as  well  as  to  the  Second  Edition  which  will  shortly  appear. 

THE  ANATOMY  OF  THE  HUMAN  BODY', 

BY  J.  CRUVEILHIER. 

2nd  Edition,  in  One  large  vol.  8vo.  of  text  will  be  published  immediately  after  the  appear¬ 
ance  of  the  Paris  Edition. 


THE  PRINCIPLES  OF  SURGERY, 

BY  JAMES  SYME, 

Professor  of  Clinical  Surgery  to  the  University  of  Edinburgh,  and  Surgeon  in  ordinary  to 

the  Queen. 

Third  Edition,  remodelled  and  much  enlarged,  and  Illustrated  with  Plates  and  many 

YVood-Cuts  in  the  Text.  1  vol.  8vo. 


NATURAL  HISTORY  OF  MAN. 

BY  JAMES  COWLES  PRICHARD  M.D.  F.R.S. 

In  1  vol.  royal  8vo.  Illustrated  with  many  Coloured  Plates,  engraved  on  steel,  and  inter¬ 
spersed  with  numerous  Wood-cuts. 

OBSERVATIONS  ON  THE  TREATMENT, 

MEDICAL  AND  MECHANICAL,  OF  STONE  IN  THE  BLADDER. 

By  R.  WILLIS,  M.D. 

In  a  small  volume  8vo.  preparing  for  publication. 


GEOLOGY  FOR  BEGINNERS, 

Comprising  a  familiar  exposition  of  the  Elements  of  Geology  and  its  Associate  Sciences, 
Mineralogy,  Fossil  Conchology,  Fossil  Botany,  and  Palaeontology. 

1  vol.  post.  8vo.  illustrated  by  many  Wood  cuts. 

BY  C.  F.  RICHARDSON,  F  G.S. 

Assistant  in  the  Geological  department  of  the  British  Museum. 

1841.  10s.  6d. 


THE  LONDON  AND  EDINBURGH  MONTHLY  JOURNAL  OF  MEDICAL  SCIENCE, 

Edited  by  Dr.  John  Rose  Cormaek,  (the  first  number  of  which  was  published  on  January  1st.  1841), 
appears  regularly  on  the  first  day  of  each  month.  Besides  the  Original  Communications  and 
Reviews,  there  is  always  a  copious  abstract  of  what  is  new  and  important  in  Medicine  and  the 
kindred  Sciences,  gleaned  from  the  latest  numbers  of  the  British  and  Foreign  Periodicals.  Price 
Is.  6d.  Monthly. 


2 


ON  THE  DISEASES  AND  DERANGEMENTS  OF  THE  NERVOUS  SYSTEM, 

BY  MARSHALL  HALL,  M.D. 

One  Vol.  8vo.  Illustrated  with  Eight  Engraved  Plates.  London,  1841.  Price  15s. 

SCOPES  OBSTETRIC /E, 

A  series  of  60  plates,  illustrative  of  the  Art  and  Science  of  Midwifery,  in  all  its  branches. 

BY  A.  L.  MOREAU, 

Professor  of  Midwifery  to  the  Faculty  of  Medicine,  Paris. 

Edited  with  Practical  Remarks,  by  J.  S.  Streeter,  M.R.C.S.  Complete  in  Ten  Parts,  Sixty  Plates 
with  Descriptions,  in  Cloth  Boards.  1841.  Plain  *63.  3s.  Coloured,  sBQ.  6s. 


THE  ANATOMY  OF  THE  NERVES  OF  THE  UTERUS, 

BY  ROBERT  LEE,  M.D.  F.R.S. 

Folio,  with  2  engraved  Plates,  1841.  8s. 


ELEMENTS  OF  THE  GENERAL  ANATOMY  OF  MEN  AND 

THE  MAMMALIA, 

BY  F.  GERBER. 

Professor  in  the  University  of  Bern. 

In  1  vol.  8vo.  with  an  Atlas  of  28  plates,  engraved  by  L.  Aldous.  1841. 


A  GENERAL  INTRODUCTION  TO  THE 

NATURAL  HISTORY  OF  MAMMIFERGUS  ANIMALS, 

With  a  Particular  View  of  the  PHYSICAL  fllSTORY  OF  MAN,  and  the  more  closely 
k  allied  Genera  of  the  order  Quadruivi/ena,  or  Monkies. 

BY  W.  C.  L.  MARTIN. 

Illustrated  with  296  Anatomical,  Osteological  and  other  Engravings  on  wood,  and  12 
full  Plate  Representations  of  Animals,  drawn  by  W.  Harvey. 

1  vol.  8vo.  1841.  16s. 


Parts  I.  and  II.  royal  8vo„  with  1 00  beautifully  engraved  Plates,  with  text. 

Price  sSl.  11s.  6d.  each, 

ODONTOGRAPHY, 

Or  description  of  the  Microscopic  Structure  of  the  Teeth  in  various  existing  and  extinct  Species 

of  Vertebrata  Animals. 

BY  RICHARD  OWEN,  ESQ.,  F.R.S. 

Corresponding  Member  of  the  Academy  of  Sciences  of  Paris,  Berlin,  &c.  & c. 

This  splendid  work  will  be  published  in  Three  Parts,  each  part  containing  50  plates  with  their  de¬ 
scription.  When  complete,  it  will  form  One  Volume  of  letter-press  and  an  Atlas  royal  8vo. 

of  about  150  Plates,  engraved  by  Mr.  L  Aldous,  and  Mr.  Dinkel. 

A  few  copies  are  printed  in  Ato.,  and  the  Plates,  proofs  on  India  paper.  Price  2 1.  12s.  6d.  each  Part. 


ELEMENTS  OF  MEDICINE, 

MORBID  POISONS. 

BY  R.  WILLIAMS,  M.D.,  TRIN.  COL.  CAMBRIDGE, 

Fellow  of  the  Royal  College  of  Physicians,  Senior  Physician  of  St.  Thomas’s  Hospital, 
and  President  of  the  Royal  Medical  and  Chirurgical  Society,  London. 

1836 — 41.  2  vols.  8vo.  ^£1.  8s.  6d. 

The  Second  Volume  may  be  had  sepai-ately.  1841.  18s. 


OUTLINES  ©F  COMPARATIVE  ANATOMY, 

BY  ROBERT  E.  GRANT,  M.D.,  F.R.S.  L.  &  ED. 

Professor  of  Comparative  Anatomy  at  the  Loudon  University  College, 

8vo.  Illustrated  with  150  Wood-Cuts.  London,  1835 — 41.  II.  8s. 

Part  VII.  just  out,  2s. 

ON  THE  PRINCIPLES  OF  CLASSIFICATION, 

AS  APPLIED  TO  THE  PRIMARY  DIVISIONS  OF  THE  ANIMAL  KINGDOM, 

BY  ROBERT  E.  GRANT,  M.D  ,  F.R.S.  L.  &  ED. 

Professor  of  Comparative  Anatomy  at  the  London  University  College. 

12mo.  Illustrated  with  28  Wood-cuts.  London,  1838.  3s. 6d. 

In  the  British  Annual,  1838. 

PROFESSOR  GRANT’S  GENERAL  VIEW  OF  THE  DISTRIBUTION  OF  EXTINCT  ANIMALS. 

18mo.  London,  1839.  3s.  6d. 

In  the  British  Annual,  1839. 


3 


SPINAL  AFFECTIONS. 

A  Popular  Lecture  on  Disorders  and  Diseases  of  the  Spine,  in  which  the  Causes,  Nature,  Symptoms 
and  Curative  Treatment  of  these  affections  are  investigated  and  explained. 

By  H.  C.  ROODS,  Esq. 

Member  of  the  Royal  College  of  Surgeons. 

12mo.  with  2  Wood-cuts.  London,  1841.  2s. 

A  SERIES  OF  THIRTY-SIX  LITHOGRAPHIC  DRAWINGS  OF  THE 

CHARACTERISTIC  FOSSILS  ©F  BRITISH  STRATA. 

By  CHARLES  MOXON,  Esq. 

Hon.  Curator  of  the  Scientific  Society  of  London.  4to.  London,  1841.  10s. 


ELEMENTS  OF  CHEMISTRY, 

INCLUDING  THE  APPLICATION  OF  THE  SCIENCE  IN  THE  ARTS, 

BY  THOMAS  GRAHAM,  F.R.S.  L.  &  ED. 

Professor  of  Chemistry  in  the  London  University  College. 

1  vol.  8vo.  illustrated  with  Cuts.  Cloth  Boards.  1841.  £1.  2s. 


CHEMISTRY  ©F  ORGANIC  BODIES— VEGETABLES, 

BY  THOMAS  THOMSON,  M.D.  F.R.S.  L.  &  ED. 

Regius  Professor  of  Chemistry  in  the  University  of  Glasgow,  Corresponding  Member 

of  the  Royal  Academy  of  Paris. 

One  large  vol.  8vo.  of  1092  pages.  London,  1838,  in  hoards.  £\.  4s. 

AM  OUTLINE  Of  THE  SCIENCES  OF  HEAT  AND  ELECTRICITY. 

BY  THOMAS  THOMSON,  M.D.,  F.R.S.  L.  &  ED. 

Regius  Professor  of  Chemistry  in  the  University  of  Glasgow,  Corresponding  Member 

of  the  Royal  Academy  of  Paris. 

Second  Edition,  remodelled,  and  much  enlarged.  One  vol.  8vo.  illustrated  with  Wood- 

cuts,  1840.  15s. 


ILLUSTRATIONS  Of  CUTANEOUS  DISEASE, 

A  series  of  delineations  of  the  Affections  of  the  Skin,  in  their  more  interesting  and  frequent  forms; 
with  a  practical  summary  of  their  symptoms,  diagnosis  and  treatment,  including  appropriate 
formulae. 

BY  ROBERT  WILLIS,  M.D. 

Licentiate  of  the  Royal  College  of  Physicians,  and  Physician  to  the  Royal  Infirmary 

for  Children. 

THE  DRAWINGS  ARE  AFTER  NATURE,  AND  LITHOGRAPHED  BY  ARCH.  HENNING. 

These  Illustrations  are  comprised  in  ninety-four  Plates,  folio,  the  drawings  are  originals,  carefully 
coloured.  Complete  Twenty-four  Numbers.  Bound  in  cloth,  lettered.  Price  £6. 


dr.  willis’s  rayer  on  the  skin. 

A  THEORETICAL  AND  PRACTICAL  TREATISE  ON  THE 

DISEASES  OF  THE  SKIN, 

BY  P.  RAYER,  M.D. 

Physician  to  the  Hopital  de  la  Charitd. 

Second  Edition,  remodelled  and  much  enlarged,  in  one  thick  volume  8vo.  of  1300  pages,  with  Atlas, 
royal  4to.,  of  26  Plates,  finely  engraved,  and  coloured  with  the  greatest  care,  exhibiting  400 
varieties  of  Cutaneous  Affections.  £4.  8s.  London,  1835.  The  text  separate,  8vo.  in  boards, 
£ 1 .  8s.  The  Atlas,  4to.  separate,  in  boards,  .sfc'3.  10s. 


THE  ANATOMY  OF  THE  REGIONS, 

Interested  in  the  Surgical  Operations  performed  upon  the  Human  Body,  with  occasional  Views  of  the 
Pathological  conditions,  which  render  the  interference  of  the  Surgeon  necessary. 

IN  A  SERIES  OF  18  PLATES  ON  INDIA  PAPER,  THE  SIZE  OF  LIFE. 

BY  J.  LEBAUDY,  M.D. 

With  additions.  Folio,  London,  1835.  £\.  4s. 


COMPENDIUM  OF  LITHOTRIPSY, 

Or  an  Account  of  the  removal  of  the  Stone  from  the  Bladder  without  incision  ;  adapted  for  general 
comprehension,  with  a  series  of  Statistical  Tables,  and  45  Wood-cuts,  representing  the  most 
important  instruments  and  improvements  up  to  the  present  time. 

BY  HENRY  BELINAYE,  ESQ. 

Surgeon  Extraordinary  to  H.R.H.  the  Duchess  of  Kent,  Medical  Officer  attached  to  the 
Embassies  of  France  and  Austria.  8vo.  London,  1836.  8s. 


4 


A  TREATISE  ON  THE  MEDICAL  JURISPRUDENCE  OF  INSANITY, 

BY  J.  RAY,  M.D.  7 

lvol.  8vo.  Edinburgh,  1839.  10s.  6d. 


BRITISH  ANNUAL, 

AND  EPITOME  OF  THE  PROGRESS  OF  SCIENCE. 

EDITED  BY  ROBERT  D.  THOMSON,  M.D. 

3vols.  12mo.  cloth 'boards,  lettered,  3s.  6d.  each. 

FIRST  YEAR,  1S37. 

Contains  numerous  Practical  Tables  of  Weights,  Measures,  and  Coins.  The  Popular  Papers  are 
by  The  Rev.  Baden  Powell — Recent  Progress  of  Optical  Science.  Charles  Tomlinson, 
Esq. — Experiment  and  Observations  on  Visible  Vibration  and  Nodal  Division,  illustrated  with  8 
wood-cuts.  W.  S.  B.  Woolhouse,  Esq. — Recent  Progress  of  Astronomy.  Thomas  S.  Davies, 
Esq. — The  History  of  Magnetical  Discovery,  with  3  wood-cuts.  Robert  D,  Thomson,  M.D. 
— Recent  Progress  of  Vegetable  Chemistry. 

SECOND  YEAR,  1338. 

The  Popular  Papers  are  by  Thomas  Thomson,  M.D.,  Regius  Professor  of  Chemistry  in  the  Univer¬ 
sity  of  Glasgow — Sketch  of  the  History  and  Present  State  of  Geology.  Robert  E.  Grant, 
Professor  of  Comparative  Anatomy,  in  the  University  College  London — On  the  Principles  of 
Classification  as  applied  to  the  Primary  Division  of  the  Animal  Kingdom,  illustrated  with  28 
wood-cuts.  Robert  D.  Thomson,  M.D. — Notice  of  New  Chemical  substances  discovered  during 
the  past  year. — Life  of  James  Watt,  illustrated  with  a  Portrait.  H.  H.  Lewis,  Esq. — Table 
of  the  Analogous  Properties  of  the  Imponderable  Agents. 

THIRD  YEAR,  1839. 

The  Popular  Papers  are  by  John  S.  Russell,  Esq.— On  the  Progress  of  Steam  Navigation.  Pro¬ 
fessor  Robret  E.  Grant’s  General  View  of  the  Characters  and  the  Distribution  of  Extinct 
Animals.  H.  Garnier,  Esq. — Hints  on  National  Education.  Robert  D.  Thomson,  M.D. — 
Notice  of  New  Chemical  Substances  discovered  during  the  past  year. 


O  N  BLOOD-LETTING, 

An  Account  of  the  Curative  Effects  of  the  Abstraction  of  Blood,  with  Rules  for  employing 
both  local  and  general  Blood-letting  in  the  Treatment  of  Diseases. 

BY  JAMES  WARDROP,  M.D. 

12mo.  London,  4s. 


THE  EDINBURGH  DISSECTOR. 

©R  SYSTEM  OF  PRACTICAL  ANATOMY 

TOR  THE  USE  OF  STUDENTS  IN  THE  DISSECTING-ROOM. 

BY  A  FELLOW  OF  THE  COLLEGE  OF  SURGEONS  IN  EDINBURGH. 

One  vol.  12mo.  London,  1837.  9s. 


PRACTICAL  OBSERVATIONS  ON  THE 

NATURE  AND  TREATMENT  OF  TALIPES,  OR 

CLUB-FOOT; 

PARTICULARLY  OF  THE  TALIPES  VERUS, 

BY  W.  MORTON  COATES,  M.R.C.S  L.  OF  SALISBURY. 

With  Two  Plates,  8vo.  London,  1840.  2s.  6d. 


THE  PHILOSOPHY  OF  MARRIAGE, 

In  its  Social,  Moral,  and  Physical  relations;  with  an  account  of  the  Diseases  of  the  Genito¬ 
urinary  Organs,  with  the  Physiology  of  Generation  in  the  Vegetable  and  Animal  Kingdoms.  Third 
edition  very  much  improved. 

BY  MICHAEL  RYAN,  M.D. 

1  vol.  12mo.  London,  1839.  6s. 


NEW  MANUAL  OF  HOMOEOPATHIC  MEDICINE 

By  G.  H.  JAHR. 

Translated  from  the  third  Paris  edition,  with  Notes  and  Preface, 

BY  DR.  P.  CURIE  AND  DR.  LAURIE. 

In  2  vols.  Post  8vo.  Price  £1.  8s.  1841. 


PRACTICAL  VIEW  OF  HOMCEOPATHY. 

By  S.  SIMPSON,  M.D. 

8vo.  10s.  6d.  London,  1836. 
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THE  HOMEOPATHIC  EXAMINER, 

BY  GERALD  HULL,  M  D. 

New  York,  1S40-41.  Price  for  One  Year,  or  12  numbers,  £\.  10s. 

The  Homoeopathic  Examiner  is  published  every  month  in  Royal  8vo.  of  52  Pages,  so  that  at 
the  end  of  the  year  it  will  form  one  volume  in  8vo. 


A  POPULAR  VIEW  OF  HOMCEOPATHY, 

Exhibiting  the  Present  State  of  the  Science. 

BY  T.  R.  EVEREST. 

Second  Edition,  amended  and  much  enlarged,  8vo.  London,  1836.  Price  6s. 


THE  PATHOGENETIC  EFFECTS 

OF  SOME  OF  THE  PRINCIPAL  HOMCEOPATHIC  REMEDIES 

By  H.  F  DUNSORD,  M.D. 

8vo.  9s.  London,  1838. 


THE  PRACTICAL  ADVANTAGES  OF  H07MOPATHY, 

By  Dr.  DUNSFORD. 

Illustrated  by  Numerous  Cases.  Dedicated  by  Permission  to  Her  Majesty 

Queen  Adelaide. 

1  vol.  8vo.  boards,  8s.  1841. 


ANATOMICAL  ATLAS 

OF  THE  HUMAN  BODY  IN  NATURAL  SIZE.f 


By  M.  J.  WEBER,  M.D. 

Eighty-four  plates,  large  folio.  Text  8vo.  London,  1837.  s67.  7s. 
The  seventh  and  last  part  to  be  had  separately,  £\.  Is. 


PRIMITI/E  FLOR/E  SARNIOE, 

OR  AN  OUTLINE  OF  THE  FLORAE  OF  THE  CHANNEL  ISLANDS  OF 
JERSEY,  GUERNSEY,  ALDERNEY  &  SERK. 

By  CHARLES  C.  BABINGTON,  ESQ. 

12mo.  London,  1839.  4s. 


CATALOGUE  OF  THE  VASCULARE3, 

OR 

PH2ENOGAMOUS  PLANTS  OP  GREAT  BRITAIN, 

By  THE  REV.  C.  A.  STEVENS. 

Arranged  according  to  the  Natural  System,  with  the  Synonymes  of  Decandolle,  Smithy 
Hooker,  Reichenbach  and  Lindley.  With  an  index  for  the  arrangement  of  Speci¬ 
mens.  One  Sheet  large  8vo.  Price  6d. 


MONOGRAPH  I A  CHALCIDITUM. 

By  F.  WALKER,  Esq. 

2  vols.  8vo.  London,  1838 — 39.  16s. 

SHUCKARD’S  BRITISH  ENTOMOLOGY. 

ILLUSTRATED  WITH  WOOD-CUTS,  8S. 

ELEMENTS  OF  BRITISH  ENTOMOLOGY, 

Containing  a  General  Introduction  to  the  Science,  a  systematic  description  of  all  the  Genera  and 
a  list  of  all  the  Species  of  British  Insects,  with  a  History  of  their  Transformation,  Habits,  Eco¬ 
nomy,  and  Distribution,  with  Outline  Figures  of  the  families,  and  the  Larva:  and  Pupae,  an  ex¬ 
planation  of  the  Technical  Terms,  and  full  directions  for  Collecting. 

BY  W.  E.  SHUCKARD,  LIBRN.  R.S. 

Author  of  “  Essay  on  the  Fossorial  Hymenoptera.” 


ON  DENTITION  AND  SOME  COINCIDENT  DISORDERS. 

By  JOHN  ASHBURNER,  M.D. 

Member  of  the  Royal  College  of  Physicians. 

18mo.  London,  1834.  4s. 


ON  AIR  IN  THE  ORGANS  OF  CIRCULATION 

An  Edinburgh  Prize  Thesis.  By  John  R,  Cormack,  M.D. 

8vo.  Is.  6d. 
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REMARKS  ON  DR.  HANYSIDE’S  CASE  OF  SUICIDE. 

(Being  a  Pamphlet  on  Air  in  the  Veins). 

By  JOHN  R.  CORMACK,  M.D. 

6s. 


OH  CREOZOTE. 

By  JOHN  R.  CORMACK,  M.D. 
8  vo.  4s. 


H.  C.  OLLENDORFF’S  GERMAN  GRAMMAR. 

New  Method  of  Learning  to  Read,  Write  and  Speak  the  German  Language  in  Six 

Months,  I2mo.  London,  1838.  9s. 

The  Writing  separately,  2s. 


A  KEY  TO  THE 

EXERCISES  IN  OLLENDORFF'S  NEW  METHOD 

OF  LEARNING  THE  GERMAN  LANGUAGE. 

By  P.  GANDS. 

12mo.  London,  1841.  4s.  6d. 


GERMAN  GRAMMAR, 

Or  the  Grammatical  Forms  of  the  German  Language  and  the  Construction  of  Sentences,  • 
with  Reading  Lessons  and  Exercises.  By  A.  Troppaneger. 

Second  Edition.  London,  1839.  12mo.  5s. 


NOUVELLES  CONVERSATIONS 

FRANC AISES,  ANGLAISES,  ET  ALLEMANDES. 
By  Messrs.  FLUGEL  AND  SPORGELL.  London,  1837.  3s.  6d. 


NOUVELLES  CONVERSATIONS 

FRANC  AISES  £T  ANGLAISES, 

Par  M.  BONIFACE, 

15£me  Edition,  Revue  et  Corrigee,  Londres,  1840.  Price  2s.  6d. 


LIVRES  NOUVEAUX. 

AGASSIZ,  Etudes  surles  Glaciers,  8vo.  et  Atlas  de  32  planches  folio,  Neuchately  1840. 

2/.  2s. 

AMMON,  klinisclie  Darstellungen  der  Krankheiten  des  menschlichen  Auges.  Mit  ill . 
Kupfern.  2  Theile.  folio.  51.  1  Gw. 

ANNALES  DES  SCIENCES  NATURELLES,  premiere  serie.  Table  Generale,  Alphabtitique,  et 
Raisonn^e  des  matures  contenues  dans  les  trentes  volumes  de  cette  serie,  8vo. 
Pai  •is,  1841.  8s. 

ARCHIVES  DE  L’ELECTRICITE,  par  A.  de  la  Rive,  Supplement  k  la  Bibliotheque  Univer- 
selle  de  Geneve.  Un  numdro  parait  tous  les  trois  mois.  Prix  pour  Fannie.  12s. 

AU3ANEL  ET  THORE,  Recherches  statistiques  sur  F Alienation  mentale,  faites  a  l’hospice 
de  Bicfitre,  8vo.  Paris ,  1841.  4s.  Gd. 

AU8ER,  Hygiene  des  Femmes  Nerveuses,  ou  Conseils  aux  Femmes  pour  les  Epoques 
de  leur  vie,  12mo.  Paris,  1841.  3s.  6d. 

AUGUSTE  SAINT  HILAIRE,  Flora  Brasiliensis,  ou  Histoire  et  Description  de  toutes  les 
plantes  qui  croissent  dans  les  difl^rentes  provinces  du  Brasil.  Ce  bel  ouvrage  a 
publie  en  24  livraisons,  formant  3  vols.  grand  4to.,  avTec  192  planches  gravies. 

71.  10s. 

Les  dernieres  livraisons  pourront  etre  fournies  an  prix  cliaque  de  15s. 

II  y  a  quelques  exemplaires,  3  vols.  grand  in  folio,  papier  v61in,  figures  colorizes  et 
rctouch^es  au  pinceau.  25/. 
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Les  planches  ayant  ete  de'truites  et  ne  posse'dant  quun  tres  petit  nombre  d'  exemplaires 
de  ce  magnifique  ouvrage ,  je  ne  pourrai  fournir  a  ces  prix  rdduits  que  pendant  peu  de 
temps. 

AUGUSTE  SAINT  HILAIRE,  Lemons  de  botanique,  comprenant  principalement  la  morpho- 
logie  vdg^tale,  la  terminologie,  la  botanique  compare,  l’examen  de  la  valeur  des 
caractbres  dans  les  families  naturelles,  8vo.  avec  24  planches,  ibid,  1840.  14s. 

AZAIS,  de  la  Phrdnologie  du  Magndtisme  et  de  la  Folie,  2  vols.  8vo.  ibid ,  1839.  15s. 

BALDINGER,  (E.  G.)  neues  Magazin  fur  Aerzte,  20  Bande.  8vo.  21.  10s. 

BARKQW,  monstra  animalium  duplicia  per  anatomen  indagata,  2  parts,  4to.  21. 

BARTH  ET  ROGER,  Traite  d’Auscultation,  ou  Exposd  M^thodique  des  divers  applications 
de  ce  inode  d’examen  a  l’Etat  Physiologique  et  Morbide  de  PEconomie,  18mo. 
ibid,  1841.  4s.  6d. 

BAUDENS,  Leqons  sur  le  Strabisme  et  le  Bdgaiement,  faites  a  l’hbpital  militaire  du 
Gros-Caillou,  8vo.  fig.  ibid,  1841.  2s.  6d. 

BAUBRiidGNT,  Traits  de  Chimie  Gdndrale  et  Expdrimentale,  avec  les  applications  aux 
arts,  a  la  medecine,  a  la  pharmacie,  etc.,  accompagne  d^un  grand  nombre  de  planches 
intercallces  dans  le  texte,  2  vols.  8vo.  ibid,  1841. 

* - du  Sucre  et  de  sa  fabrication,  8vo.  avec  21  planches,  ibid,  1841.  3s.  6d. 

BAUMES,  P.  Precis  thdorique  et  pratique  sur  les  Maladies  Wneriennes,  2  vols.  8vo. 
Lyon,  1841.  12s. 

BAUMGARTEN,  Flora  Lipsiensis,  Svo.  bound.  8s. 

BAZIN,  du  Systeme  Ncrveux,  de  la  vie  animale  et  de  la  vie  v£g£tative,  de  leurs  con¬ 
nexions  anatomiques  et  des  rapports  physiologiques  psychoiogiques  et  zoologiques 
qui  existent  entre  eux,  avcc  5  planches,  4to.  Paris ,  1841.  8s. 

BECHSTEIN,  gemeinniitzige  Naturgeschichte  Deutschlands  nach  alien  3  Reichen,  4  vols. 
coloured  plates.  11. 

BECQUEREL,  Sdmeiotique  des  Urines,  ou  Traits  des  alterations  de  Purine  dans  les  mala¬ 
dies  ;  suivi  d’un  traite  de  la  maladie  de  Bright  aux  divers  ages  de  la  vie,  8vo» 
Paris,  1841.  8s. 

BERARD,  A.  Maladies  de  la  GJande  Parotide  etde  la  Region  parotidienne,  8vo,  ibid,  1841. 

4s.  6d. 

BERTON,  Traitd  pratique  des  Maladies  des  Enfans,  depuis  la  premiere  dentition  jusqu’a 
la  puberte,  fonde  sur  de  nombreuses  observations  physiologiques,  cliniques  et 
pathologiques,  ouvrage  faisant  suite  a  celui  de  Billard,  avec  des  notes  par  M.  le 
Docteur  Baron,  deuxieme  edition  consider ablement  augmentee ,  8vo.  ibid,  1841.  Is. 
BEUDANT,  Cours  Eiementaire,  d’Histoire  Naturelle,  Mineralogie  et  Geologie ,  1  vol. 
12mo.  ibid,  1841.  6s. 

B13LI0THEQUE  UNIV ERSELLE  de  Geneve.  Un  cahier  de  10  feuilles  parait  tous  les  mois. 
Prix  pour  1841.  21.  14s. 

BLASIUS,  Akiurgische  abbildungen  Doder  arstellung  der  blutigen  Chirurgischcn  Opera- 
tionen,  Part  1,  folio.  Is. 

BLUME,  RUMPHIA,  Seu  commentationes  botanicse  imprimis  de  plantis  Indise  orientalis, 
15  parts,  plates,  col.  10/. 

BLUMENBACH,  Handbuch  der  vergleichenden  Anatomie,  8vo.  10s. 

BLUMENBACHII,  J.  J.  Decas  prima  collectionis  sive  craniorum  diversarum  gentium  illus¬ 
trate,  4to.  cum  Tabulis.  1/.  4s. 

BONNARD,  de  l’Hdmospasie,  ou  Ddplacemerit  m^canique  du  sang,  employee  au  traite- 
ment  de  diverses  maladies,  Svo.  Paris,  1840.  2s.  6d. 

BORKHAUSEN,  LICHTHAMMER  ET  BEKKER,  deutsche  Ornithologie  oder  Naturgeschichte  aller 
Vogel  Deutschlands  in  naturgetreuen  Abbildungen,  mit  ilium.  Kupf.  folio.  5/. 

BREHM,  Naturgeschichte  aller  Vogel  Deutschlands,  mit  iliumin.  Kupfern.  8vo.  21.  2s. 
BRIDEL,  S.  E.  v.,  Bryologia  universa  ;  seu  descripta  vominum  muscorum  frondosorum, 

2  vols.  8vo.  mit  Kupfn.  21. 

BOUILLAUD,  Clinique  Mddicale  de  l’H6pital  de  la  Charitd,  ou  exposition  statisque  des 
diverses  maladies  trait^es  a  la  clinique  de  cet  hopital,  3  vols.  8vo.  ibid ,  1837,  1/.  Is. 
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BOUILLAUD,  Traitd  Clinique  des  maladies  du  cceur,  pr^cddd  de  reclierches  nouvelles  sur 
Panatomie  et  la  physiologie  de  cet  organe.  Deuxieme  Edition  considerablement 
augmented,  2  forts  vols.  8vo.  avec  8  planches  gravies,  ibid ,  1841.  16s. 

- -  Traitd  clinique  du  rhumatisme  articulaire,  et  de  la  loi  de  coincidence  des 

inflammations  du  cceur  avec  cette  maladie,  8vo.  ibid ,  1840.  7s.  6d. 

BCURDIH,  Traitd  de  la  Catalepsie,  contenant  des  Recherches  historiques  et  pratiques 
sur  les  symptbmes,  le  diagnostic,  1’anatomie  pathologique,  les  causes,  le  traitement 
et  la  nature  de  rette  maladie,  8vo.  ibid,  184).  4s. 

BRANDT,  PHOEBUS  ET  RAIZE  BURG,  Deutschlands  Phanerogatnische  und  KrjTptogamische, 
Giftgewaciise  in  Abbildungen  und  Beschreibungen,  4to.with  57  coloured  plates.  21. 

BRANDT,  Bestrage  zur  kenntniss  der  Naturgeschichte  der  Vogel,  Skeletbau  und  Ver- 
gleicbende  Zoologie,  with  19  plates,  4to.  St.  P  etersburgh ,  12s. 

BRIERRE  DE  BO iSMONT,  de  la  Menstruation  consid6r£e  dans  ses  rapports  Physiologiques 
et  Pathologiques,  1  vol.  8vo.  Paris,  1841.  6s. 

BROWN,  R.  Vermischte  Botanische  Schriften  translated  by  Nees  von  Esenbeck ,  4  vols. 
8 vo.  Number g,  1825' — 30.  21.  2s. 

- Florae  Novae  Hollandae  et  insulae  Van  Diemen,  exhibens  characteres  plantarum, 

8vo,  Editio  secunda,  ibid,  1827.  15s. 

BR9USSA1S,  C.  de  la  Statistique  appliqu^e  h  la  pathologie  et  la  therapeutique,  8vo. 
Paris,  1840.  2s  6d. 

BRUGH  ET  SGHIMPER,  Bryologia  Europea,  seu  Genera  Muscorum  Europaeorum  Mono- 
graphice  illustrata,  4to.  with  plates,  10  numbers,  price  of  each,  10s. 

BRUCK,  Das  Wesen,  und  die  Verhandlung  der  Asiatischen  Cholera,  originate  Abhand- 
lung,  8vo.  Berlin,  1841,  7s. 

BUONAFEDF,  (A.),  Histoire  critique  et  philosophique  du  suicide,  traduit  de  l’ltalien,  par 
Armellino  et  Guerin,  8vo.  Paris,  1841.  7s.  6d. 

BURDAGH,  Traitd  de  Physiologie  considdr£e  corame  Science  d’observation,  par  G.  F. 
Burdach,  professeur  k  l’universitd  de  Koenisgberg,  avec  des  additions  par  MM.  les 
professeurs  Baer,  Moser,  Meyer,  J.  Muller,  Rathke,  Siebold,  Valentin,  Wagner; 
traduit  de  l’allemand  sur  la  deuxieme  Edition,  par  A.  J.  L.  Jourdan.  Outrage  com - 
plet,  ibid,  1837 — 41,  9  forts  vols.  8vo.  figures.  Prix  de  chaque,  7s. 

BURDIN  ET  DUBOIS,  (d’Amiens).  Histoire  Acadtunique  du  Magndisme  Animal,  accom- 
pagn^e  de  notes  et  de  remarques  critiques  sur  toutes  les  observations  et  experiences 
faites  jusqu’h  ce  jour,  8vo.  de  700  pages,  ibid,  1841.  8s. 

CAFFE,  Rapport  sur  l’Opthalmie  rdgnante  dans  l’Armde  Beige,  et  considerations  sur  la 
statistique  de  ce  pays,  adressde  h  M.  le  Ministre  des  Travaux  Publics,  8vo.  ibid. 

1840,  2s. 

CARDS  ET  OTTO,  Tabulae  anatomicae  comparativae,  5  parts,  folio,  plates.  12 1. 

CARUS,  System  der  Physiologie  fur  Naturforscher  und  Aerzte,  3  vols.  8vo.  Dresden , 
1838—40.  1/.  10s. 

CERISE,  de  la  Surescitation  Nerveuse,  ou  Recherches  Physiologiques  et  Pathologiques 
sur  les  rapports  du  Physique  et  du  moral  pour  servir  h  Phistoire  des  troubles  de 
rimpressionabilitd  et  de.  Pinnervation  g^nerale,  8vo.  Paris ,  1841.  8s. 

CliAILLY,  Traitd  pratique  des  Accouchemens,  12mo.  de  500  pages  avec  150  planches 
intercall^es  dans  le  texte,  ibid,  1841.  6s. 

CHASSAIGNAC,  de  l’apprdciation  des  appareils  Orthopediques,  8vo.  ibid,  1841.  3s  6d.  . 

CHENU,  Essai  pratique  sur  Paction  therapeutique  des  eaux  mindrales  en  general,  suivi 
d’un  dictionnaire  des  sources  inindro-thermales,  3  vols.  8vo.  le  tome  ler  est  en 
vente,  ibid,  1841.  prix:  8s. 

- Essai  sur  Paction  therapeutique  des  eaux  ferrugineuses  de  Passy,  12mo.  ibid, 

1841.  1  s.6d. 

CHEVALIER,  Manuel  des  Myopes  et  des  Presbytes,  contenant  des  recherches  historiques 
sur  Porigine  des  lunettes  ou  besides,  les  moyens  de  conserver  et  d’amdiorer  la  vue 
et  un  chapitre  specialement  consacrd  aux  lorgnettes  de  spectacle,  8vo.  avec  figures, 
ibid,  1841.  2 s.  6d. 

CHIRURGIE  (die)  Praxis  der  Bewahrtesten  Wundarzte  unserer  Zeit  systematisch  darge- 
stellt,  8vo.  1  vol.  Berlin,  1841,  16s. 
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CHIRURGiSGKE  Hand-Bibliothek.  Eine  Auserlesene  Sammlung  der  besten  neueren  Chi- 
rurgischen  Schriften  des  Auslandes,  14  vols.  8vo.  figs.  Weimar,  1824 — 37.  3 1  10s. 

CIVIALE,  Traits  pratique  sur  les  maladies  des  organes  gdnito-urinaires.  2de.  partie  : 
Maladies  du  col  de  la  vessie  et  de  la  prostrate,  8vo  avec  5  pi.  ibid,  1841.  7s. 

COHEN,  Ueber  die  Hitzige  Gehirnvvassersucht  der  Kinder,  Pathologisclie  Studien,  8vo. 
Hanover,  1841.  6s. 

COURS  Eldmentaire  d’PIistoire  Naturelle,  a  l’usage  des  colleges  et  des  maisons  d’ddu- 
cation,  rddige  conformdment  au  programme  de  l’Universitd  du  14  Septembre,  1840. 

Zoologie,  par  Mr.  Milne  Edwards,  12mo .Paris,  1841.  6s. 

Mineralogie,  par  Beudant,  1  vol.  12mo.  6s. 

COMTE,  Organisation  et  Physiologie  de  Phomme,  expliqudes  kl’aide  de  figures  colorizes, 
ddcoupdes  et  superposdes,  troisidme  Edition,  4to.  ibid,  1841.  15s. 

CUNIER,  de  la  Myotomie  appliqude  au  Strabisme,  8vo.  ibid,  1841.  2s.  6d. 

CUVIER,  Le  Regne  Animal,  distribud  d’aprds  son  organisation,  nouvelle  ddition,  accom- 
pagnde  de  planches  gravdes.  Publid  sous  la  direction  d’dldves  de  Cuvier.  MM. 
Audoin,  Deshay es,  d'  Orbigny ,  Laurillard,  Milne  Edwards,  Roulin  et  Valenciennes, 
grand  8vo.  fig.  col.  4s.  6d. 

- fig.  noires,  2s.  6d. 

133  Numbers  are  out. 

-  Histoire  des  Sciences  Naturelles,  depuis  leur  origine  jusqu’d  nos  jours, 

chez  tous  les  peuples  connus,  professdes  au  Colldge  de  France,  3  vols.  8vo,  ibid , 
1841.  1/.  Is. 

DESGOURTILZ,  Flore  Pittoresque  et  Medicale  des  Antilles,  ou  Traitd  des  plantes  usuelles 
des  colonies  Franqaises,  Anglaises,  Espagnoles  et  Portugaises,  8  vols.  8vo  avec 
un  grand  nombre  de  figures  coloriees,  ibid,  1823 — 29.  147.  Now  reduced  to  8/. 

DEuEER,  Abhandlungen  zur  Geschichte  der  Insecten,  ubersetzt  von  Goere,  7  vols. 
4to.  fig.  41.  10s. 

DENKSCHR1FTEN  der  koniglichen  Akademie  der  Wissenschaften  zu  Miinchen,  10  Bande, 
4to.  Munchen,  1808 — 24.  12/. 

DESPINEY,  Physiologie  de  la  voix  et  du  chant,  8vo.  Paris ,  1841.  2s. 

DESRUELLES,  Lettres  dcrites  du  Val-de-Grace  sur  les  Maladies  Vdndriennes  et  sur  le 
traitement  qui  leur  convient,  d’aprds  l’observation  et  l’expdrimentation  pratique, 
deuxidme  ddition,  lettres  1  d,  9,  ibid,  1840 — 41.  13s. 

DEVERGIE,  Catarrhe  chronique,  faiblesse  et  paralysie  de  la  vessie,  8vo.  ibid,  1840. 

3s.  6d. 

- Incontinence  d’urine  et  son  traitement  par  la  mdthode  des  injections,  8vo. 

ibid,  1840.  3s. 

DICTIONNAIRE  del'Industrie,  Manufacturidre,  Commerciale,  et  Agricole,  ouvrage  accoin- 
pagnd  d’un  grand  nombre  de  figures  dansle  texte,  10  vols.  8vo.  Paris,  1834 — 41.  41. 

Le  Dictionnaire  est  complet. 

DIERBACH,  Synopsis  Materia  Medicae  oder  Versuch  einer  Systematiscben  Aufzublung 
der  Gebrauehlichsten  Arzneiuiittel,  1  vol.  8vo.  Heidelberg,  1841.  12s. 

D’ORBIGNY,  (Alcide),  Paldontologie  Fran^aise,  description  zoologique  et  gdologique  de 
tous  les  animaux  mollusques  et  rayonnds  fossiles  de  la  France,  8vo.  fig.  Terrains 
Cretaces ,  composde  d’environ  50  livraisons.  prix  de  chaque,  Is.  6d. 

30  livraisons  are  published. 

DUBOIS,  (d’Amiens),  Preleqons  de  Pathologic  expdrimentale,  premidre  partie.  Observa¬ 
tions  et  experiences  sur  l’Hypereinie  capillaire,  8vo.  avec  3  planches,  Paris,  1841.  6s. 

DUJARDIN,  Histoire  Naturelle  des  Zoophytes,  infusoires  comprenant  la  physiologie  et 
la  classification  de  ces  animaux  et  la  manidre  de  les  dtudier  a  l’aide  du  microscope, 
8vo.  figures  noires,  ibid,  1841.  12s.  6d. 

- Colorides,  18s.  6d. 

EDWARDS,  (Milne)  Observations  sur  les  Ascidies  composdes  des  Cbtes  de  la  Manche. 
1  vol.  4to.  avec  8  planches  en  partie  colorides,  Paris ,  1841.  1/. 
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EHRENBERG,  die  Infusionsthierclien  als  vollkommene  Organismen.  Ein  Blick  in  das 
tiefere  organische  Leben  der  Natur,  folio.  Mit  65  Kupfern  gefiirbt.  18/. 

EISENGREIH,  die  Familie  der  Schmetterlingsbliithe  oder  Hiilsengewiichse,  8vo  8s. 

ENCYCL0P/ED1E  DER  MEDIZINISCHEN  WISSENSCH AFTEN,  von  Graefe,  Hufeland,  Link ,  Rudolph i, 
Mueller ,  Siebold,  Busch ,  Osann,  24  Biinde,  8vo.  Berlin ,  1828 — 40.  15s.  each. 

ERMANN,  Reise  uni  die  Erde  durch  Nord  Asien  und  die  beiden  Oceane,  2  vols.  1/.  10s, 

ERNST,  (Dr.  A.) ,  Nizza  et  Hydres  in  inedizinisch-topographischer  Hinsicht,  8vo.  5s. 

ERSCH  UND  GRUBER,  Allgemeine  Encyclopiidie  der  Wissenschaften  und  Kiinste  in  al- 
phabetischer  Folge  von  gesamtnten  Schriftstellern  bearbeitet,  mit  Kupfern  und 
Charten,  4to.  Sectio  I.  Vol.  1 — 28,  Leipzig ,  16/.  8s. 

_ — „ - - -  Sectio  II.  Vol.  1—12.  91.  12s. 

- Sectio  III.  Vol.  1 — 10.  8/. 

ESPER,  (E.  T.  C.),  die  Europaischen  Schmetterlinge,  7  vols.  4to.  Mit  434  ill.  plates. 

Erlangen ,  1785 — 1804.  25/. 

- die  Ausliindischen  Schmetterlinge.  4to.  mit  160  illumin  Kupfern,  ibid,  1829. 

10/. 

— — —  die  Pflanzenthiere  in  Abbildungen  nach  der  Natur  mit  Farben  erleuchtet  nebst 
Beschreibung,  5  vols,  4to.  Numb  erg,  1791.  51. 

FABRE,  Nemdsis  Medicate  illustrde,  recueil  de  satires,  2  vols.  8vo.  Paris,  1840.  12s. 

FISCHER,  <J.  B.),  Versuch  einer  Naturgeschichte  von  Lipland,  8vo.  10s. 

- - -  (J.  C,,  Prof.),  pliysikalisches  Worterbuch  Oder  Erkliirung  der  vornehmsten 

zur  Physik  gehorigen  Begriffe  und  Kunstworter,  8vo.  10  Biinde,  1798 — 1827.  4/. 

- Descriptio  nervorum  lumbalium  sacralium  et  extrem.  infer,  folio.  1/.  12s. 

— — — Synopsis  Mammalium,  8vo.  1/. 

FLORA,  oder  Botanische  Zeitung  von  1819 — 38,  bound  8vo.  15/. 

FLOURENS,  Resumd  Analytique  des  observations  de  Frederic  Cuvier,  sur  l’instinct 
et  rintelligence  des  animaux,  18mo.  Paris,  1841. 

-  Analyse  raisonnde  des  travaux  de  Georges  Cuvier,  precedee  de  son  dloge 

historique,  18mo.  ibid,  1841.  3s.  6d. 

FORGET,  Traitd  de  l’Entdrite  folliculeuse  (fidvre  typhoi’de),  8vo.  de  850  pages,  ibid, 
1841.  9s. 

FREG1ER,  Des  Classes  dangereuses  de  la  population  dans  les  grandes  villes  et  des 
moyens  de  les  rendre  meilleures.  Ouvrage  recompense  en  1838,  par  l  Ins ti tut  de 
France,  2  vols.  8vo.  ibid,  1840.  14s. 

FRANKII,  (J.  P.),  de  curandis  hominum  morbis.  Epitome  praelectionibus  academicis 
dictata,  9  vols.  Mannheim,  1/.  16s. 

FURNARI,  Traitd  pratique  des  Maladies  des  yeux,  contenant  1°  l’histoire  de  l’opthalmo- 
logie ;  2°  l’exposition  et  le  traitement  raisonnd  de  toutes  les  maladies  de  l’oeil  et 
de  ses  annexes;  3°  Pindication  des  moyens  hygidniques  pour  preserver  l’oeil  de 
Paction  nuisible  des  agens  physiques  et  chimiques  mis  en  usage  dans  les  diverses 
professions.;  4°  les  nouveaux  procedds  et  les  instruments  pour  la  gudrison  du 
strabisme ;  5°  des  instructions  pour  l’emploi  des  lunettes  et  l’application  de  l’oeil 
artiflciel ;  suivi  de  conseils  hygidniques  et  thdrapeutiques  sur  les  maladies  des 
yeux,  qui  affectent  particulierement  les  homines  d’dtat,  les  gens  de  lettres  et  tout 
ceux  qui  s’occupent  de  travaux  de  cabinet  et  de  bureau,  8vo.  avec  4  planches, 
Paris,  1841.  6.?. 

FOSTER,  des  Maladies  de  la  France,  dans  leurs  rapports  avec  les  Saisons,  ou  Histoire 
mddicale  et  mdtdrdologique  de  la  France,  8vo.  ibid,  1840.  8s. 

GABRIEL,  Zoologie,  oder  Form,  Ban  und  Leben  der  Thiere,  nach  methodischen  Grund- 
siitzen  bearbeitet,  mit  6  lith  tafeln,  Berlin,  1841.  15s. 

GALTIER,  Traitd  de  Matidre  Medicale  et  des  Indications  thdrapeutiques,  2  vols.  8vo. 
ibid,  1841.  13s. 

GANNAL,  Histoire  des  Embauements  etde  la  prdparation  des  pidces  d’anatomie  normale, 
d’anatomie  pathologique  et  d’histoire  naturelle,  suivie  de  procddds  nouveaux, 
deuxidme  ddition,  8vo.  Paris.  1841.  6s. 

- Traitd  de  Pharmacologie  et  de  Part  de  formuler,  8vo.  ibid,  1841.  4s.  6d. 
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GAUDICHARD,  Recherches  Generates  sur  l’Organographie,  la  Physiologie  et  l’Organo- 
g^nie  des  v^getaux,  4to  avec  18  planches  colorizes,  ibid ,  1841.  1/.  8s. 

GENDRIN,  Leqons  sur  les  Maladies  du  coeur  et  des  grosses  art^res,  recueillies  et  pu¬ 
blics  par  E.  Colson  et  Dubreuil  Heiion,  premiere  partie,  8vo.  ib.  1841.  3s.  6d. 

G1BERT,  Traits  pratique  des  Maladies  sp^ciales  de  la  Peau.  Seconde  Edition,  8vo.  ib. 

1840.  6s. 

GiRARD,  Considerations  physiologiqnes  et  pathologiques  sur  les  Affections  nerveuses 
dites  Hystdriques ,  8vo.  ib.  1841.  2s. 

GOLDFUSS,  die  Petrefakten  Deutschlands  und  der  angranzenden  Lander,  mit  171  litho¬ 
graph.  Tafeln,  2  vols.  fol.  Diisseldorf \  1826 — 41.  15/.  15s. 

The  7th  livraison  completes  vol.  2. 

GRISOLLE,  Traits  pratique  de  la  Pneumonie  aux  differens  ages,  et  dans  ses  rapports  avec 
les  autres  maladies  aigues  et  chroniques,  8vo.  de  750  pages,  Parisy  1841.  8s. 

HEER,  die  Kaefer  der  Schweiz,  mit  besonderer  Beriicksichtigung  ihrer  geographischen 
Verbreitung,  4to.  Neu/chatel,  1839.  4s.  6d. 

HEYNHOLD,  Nomenclator  Botanicus  Hortansis,  grand  8vo.  Dresden,  1840.  12s. 

HIPPOCRATE,  CEuvres  completes,  traduction  nouvelle,  avec  le  texte  grec  en  regard , 
collationnd  sur  les  manuscrits  et  toutes  les  editions;  accompagnee  d’une  introduc¬ 
tion,  de  commentaires  medicaux,  de  variantes  et  de  notes  philologiques ;  suivie 
d’une  table  generale  des  matures  ;  par  E.  Littre,  membre  de  l’lnstitut  de  France. 
— Cet  ouvrage  formera  environ  7  forts  volumes  in-8vo.  de  600  k  700  pages  chacun. 
Prix  de  chaque  volume.  10s. 

Sur  jesus  veiin.  Prix  de  chaque  volume.  20s. 

Les  tomes  i  a  3  sont  en  vente. 

HOEFER,  Eiemens  de  Cliimie  minerale,  precedes  d’un  Abrege  de  Phistoire  de  la  Science, 
et  suivis  d’un  Expose  des  eiemens  de  chimie  organique,  ouvrage  dans  lequel  les 
corps  sont  classes  par  families  naturelles,  8vo.  Paris,  1841.  7s.  6d. 

H0LMSK1  OLD,  Beata  ruris  otio  fungis,  Damicis,  2  vols.  fol.  fig.  col.  Havnice.  15/. 

HQUDART,  Etudes  historiques  et  critiques  sur  la  vie  et  la  doctrine  d’Hippocrate,  et  sur 
l’etat  de  la  medecine  avant  lui,  deuxieme  edition,  augmentee,  8vo.  Paris ,  1840. 

7s.  6d. 

HUFELAND,  Journal  der  praktischen  Fleilk unde,  75  Bde.  1795 — 1833.  15/. 

1MBERT,  Traite  pratique  des  Maladies  des  Femmes,  1  vol.  8vo.  ib,  1840.  6s. 

I NSTITUTiONES  et  Academica  Scientiarum  Bonnensis,  8  vols.  4to.  81. 

JABLONSKY  UND  HERBST,  Natur  System  aller  bekannten  In-  und  Auslandischen  Insecten, 
Schmetterlinge  und  Keefer,  21  vols.  8vo.  half  bound,  and  3  atlases  containing  539 
pi.  4to.  beautifully  col.  Berlin ,  1783 — 1801.  21/. 

J ACQUIN  (N.  J.),  Collectanea  ad  Botanicam,  Chemiam  et  Historiam  Naturalens,  spec- 
tantia,  cum  figuris,  4  vols.  et  Suppl.  4to.  1786 — 96.  8/. 

J AHR,  nouvelle  Pharmacopee  et  Posologie  homceopathiques,  ou  de  la  Preparation;  des 
medicamens  homceopathiques,  et  de  l’administration  des  doses,  12mo.  Paris , 

1841.  5s. 

JACOBOVICS,  du  Molluscum  ;  Recherches  critiques  sur  les  formes,  la  nature  et  le 
traitement  des  affections  cutanees  de  ce  nom,  suivies  de  la  description  detailiee  d’une 
nouvelle  variete,  8vo.  avec  4  pi.  col.  ib.  1840.  3s.  6c/. 

JOURDAN,  Pharmacopee  universelle,  ou  Conspectus  des  pharmacopees  d’Amsterdam, 
Anvers,  Dublin,  Ediinbourg,  Ferrare,  Geneve,  Gr^ce,  Hambourg,  Londres,  Ol- 
dembourg,  Parme,  Slesvvig,  Strasbourg,  Turin,  Wurtzbourg;  americaine,  autri- 
chienne,  batave,  beige,  danoise,  espagnole,  finlandaise,  fran§aise,  hanovrienne, 
hessoise,  polonnaise,  portugaise,  prussienne,  russe,  sarde,  saxonne,  suedoise  et 
wurtembergeoise ;  par  A.-J.-L.  Jourdan.  Deuxieme  edition  entierement  refondue 
et  considerablement  augmentee,  et  pi-ec-edee  de  tableaux  presentant  la  concordance 
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des  divers  poids  mddicinaux  de  l’Europe  entre  eux  et  avec  le  systdme  decimal* 
2  forts  volumes  in-8vo.  de  chacun  800  pages,  a  deux  colonnes.  Paris ,  1840.  1/.  5s 

KEFERSTEIN,  Teutschland  Geognostisch-Geologisch  dargestellt,  mit  charten  und  durch- 
schnittszeichnungen,  welche  einen  geognostischen  Atlas  bilden,  7  Biinde,  8vo. 
Weimar ,  1821 — 32.  61. 

KEIL,  das  Seliielen  und  dessen  Heilung,  nach  Dieifenbach’s  Erfindung,  8vo.  Berlin, 
1841,  Is.  6d. 

KLINISCHE  Hand-Bibliothek,  eine  Auserlesene  Sammlung  der  besten  neuern  Klinisch- 
Medicinischen  Schriften  des  Auslandes,  6  Bande,  8vo.  ib.  1829 — 36.  1/.  10s. 

LACQMBE,  de  la  Polydipsie.  in-4.  Paris ,  1841.  2s.  6d. 

LALLEMAHD,  des  Pertes  Seminales  involontaires,  2  vols.  8vo.  ib.  1836 — 41.  1/.  6s. 

-  — —  Observations  sur  l’Origine  et  le  Mode  de  Ddveloppement  des  Zoospermes 

8 vo.  ib.  1841.  3s. 

LAMPADIUS,  Manuel  de  Mdtallurgie  gdndrale,  suivi  d’additions,  traduit,  revue  et  an g- 
mentd  et  mis  au  niveau  des  connaissances  actuelles,  par  G.  A.  Arrault,  2  vols.8vo. 
zA.  1 840.  15s. 

LARREY,  Relation  mddicale  de  Campagnes,  et  Voyages,  de  1815  k  1840,  suivie  de  notices 
sur  les  Fractures  des  Membres  pelviens,  sur  la  Constitution  physique  des  Arabes, 
et]  d’une  Statistique  cliirurgicale  des  Officiers-Gdndraux  blessds  dans  les  Combats, 
et  Pansds  sur  les  Champs  de  Bataille,  8vo.  avec  planches,  ib.  1841.  6s. 

LAUGIER,  Des  Cals  difformes  et  des  operations  qu’ils  rdclament,  8vo.  figures,  ibid, 
1841.  3 s.6d 

LAUVERGNE,  Les  Formats  considdrds  sous  le  Rapport  pbysiologique,  moral  et  intellectuel, 
observes  au  bagne  de  Toulon,  par  H.  Lauvergne,  medecin  en  chef  de  la  marine 
royale  et  de  l’hfipital  des  Formats  de  Toulon,  8vo.  ibid,  1841.  7s. 

LEBLANC,  Recherches  relatives  5.  la  determination  de  Page  des  lesions  des  pldvres  et 
des  poumons  du  cheval,  au  point  de  vue  medico-legal,  8vo.  ibid,  1841.  2s.  6d. 

LEDERMUELLER,  mikroscopische  Gemiiths-  und  Augen-Ergotzungen,  4to.  mil  illuminirten 
Tafeln.  21.  10s. 

LEFOULON,  nouveau  Traite  theorique  et  pratique  de  Part  du  Dentiste,  8vo.  avec  130 
figures  sur  bois,  ibid,  1841.  7s. 

LENOIR,  de  la  Bronchotomie.  These  pour  le  concours  de  medecine  operatoire,  4to. 
figures,  ibid,  1841.  2s.  6d. 

LEONHARD,  Geologie  des  Gens  du  Monde,  traduit  de  PAllemand,  2  vols.  8vo.  avec  25 
planches  sur  acier,  ibid,  1839 — 40.  18s. 

LESSON,  Species  des  Mammifferes  bimanes  et  quadrumanes;  suivi  d’un  Memoire  sur 
les  Orytdropes,  8vo.  ibid,  1840.  7s.  6d. 

LEURET,  Anatomie  comparee  du  systdme  nerveux  considdrd  dans  ses  rapports  avec  Pin- 
telligence,  comprenant  la  description  de  l'encdphale  et  de  la  moelle  rachidienne, 
des  recherches  sur  le  developpement,  le  volume,  le  poids,  la  structure  de  ces  or- 
ganes,  chez  Phomrae  et  les  animaux  vertdbrds  ;  l’histoire  du  systeme  ganglionnaire 
des  animaux  articuies  et  des  mollusques  ;  et  l’exposd  de  la  relation  graduelle  qui 
existe  entre  la  perfection  progressive  de  ces  centres  nerveux  et  l’dtat  des  facultds 
instinctives,  intellectuelles  et  morales,  par  Fr.  Leuret,  rnddecin  de  l’liospice  de 
Bicetre,  2  vols.  8vo.  et  atlas  de33  planches,  folio,  dessindes  d’apres  nature  et  gravdes 
avecle  plus  grand  soin,  ibid,  1839 — 41. 

Cebel  ouvrage  sera  publid  en  quatre  livraisons,  composdes  chacune  d’un  demi- 
volume  de  texte  et  d’un  cahier  de  8  planches  in-folio.  11  paraitra  une  livraison 
tous  les  quatre  mois.  Les  livraisons  une  et  deux  sont  en  rente. 

Prix  de  chaque  livraison :  24s. — Figures  colorides. 

- du  Traitement  moral  de  la  folie,  8vo.  ibid,  1840.  6s.  6d. 

LIEBIG,  Chimie  organique  appliqude  h  la  physiologic  vdgdtale  et  a  Pagriculture,  suivie 
d’un  Essai  de  Toxicologie,  traduit  par  Ch.  Gerhardt,  8vo.  ibid ,  1841.  7s.  6d. 

LOUIS,  Recherches  anatomiques,  pathologiques  et  thdrapeutiques  sur  la  maladie  connue 
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sous  les  noms  de  fihvre  typho’ide,  putride,  adynamiaue,  ataxique,  bilieuse,  mu> 
queuse,  ent^rite  folliculeuse,  gastro-ent^rite,  dothinenterite,  etc.  consid£r£e  dans 
ses  rapports  avec  les  autres  affections  aigues.  Deuxieme  edition  consider ablement 
augmentee ,  2  vols.  8vo.  ibid,  1841.  13s. 

LORD  AT;  Ebauche  du  Plan  d’un  Traits  complet  de  Physiologie  humaine,  8vo.  ibid, 
1841.  3s. 

MAGAZIN  der  Entdeckungen  in  der  Naturkunde  von  der  Gesellschaft  naturforschender 
Freunde.  8  Jalirgange.  Mit  72  Kupfern,  4to.  8/. 

- -  der  Gesellschaft  naturforschender  Freunde  zu  Berlin  fur  die  neuesten  Ent¬ 
deckungen  in  der  gesammten  Naturkunde,  1 — 8.  4to.  Berlin,  1807 — 18.  51. 

MAGNE,  Multiplication,  61&ve,  entretien  et  engraissement  du  pore,  8vo.  Paris,  1841.  2s. 

MAGNUS,  Liber  das  Flusswasser  und  die  Cloaquen  grosserer  Stadte  in  Medicinisch- 
Polizeilicher  liinsicht,  8vo .Berlin,  1841.  Is.  (yd. 

MALEBGUCHE,  Precis  sur  les  causes  du  B^gaiement  et  sur  les  moyens  de  le  gu£rir,  8vo. 
Paris ,  1841.  Is.  6d. 

MALGA1GNE,  Lemons  cliniques  sur  les  hernies,  8vo.  ibid,  1841.  3s.  6d. 

— - * —  Recherclies  liistoriques  et  pratiques  sur  les  appareils  employes  dans  le 

traitement  des  fractures  en  g£n£ral,  depuis  Hippocrate  jusqu’a  nos  jours,. 8vo.  ibid, 
1841.  3s.  6d. 

MARC,  de  la  Folie,  consid£r£e  dans  ses  rapports  avec  les  questions  Medico-Judiciaires, 
2  vols.  8vo.  ibid,  1840.  15s. 

MECKEL,  Tabulae  anatoxnico  pathologicae,  Pt.  1 — 4,  mit  33  Kupfern.  51.  8s. 

MEMQIRES  de  l’Acad^mie  royale  de  M^decine,  vol.  9,  4to.  Paris ,  1841.  20s. 

MENVILLE,  de  l’Age  critique  chez  les  Femmes,  des  maladies  qui  peuvent  survenir  a  cette 
dpoque  de  la  vie,  et  des  moyens  de  Les  combattre  et  de  les  prdvenir,  8vo.  ibid, 

1840.  6s. 

MERCIER,  Recherches  anatomiques,  pathologiques  et  tli^rapeutiques  sur  les  maladies 
des  organes  gdnitaux  urinaires,  considers  spdcialement  chez  les  homines  ages,  8vo. 
ibid,  1841.  6s. 

MEYER,  Palaeologica,  zur  Geschichte  der  Erde  und  ihrer  Geschbpfe,  8vo.  15s. 

MEYER  UND  WOLFF,  Taschenbuch  der  deutschen  Vogelkunde,  2  Biinde,  8vo,  mit  ilium. 
Kupfn,  21. 

MIKAN,  Delectus  florae  et  fauna  Brasiliensis,  4  fasc.  folio,  col.  plates,  1825.  10/. 

MEISSNER,  die  Kinderkranklieiten  nach  den  neuesten  Ansichten  und  Erfahrungen  zum 
Unterricht  ffir  practische  Aerzte,  2  vols.  8vo.  1/. 

MICRON,  des  Operations  que  ndeessitent  les  Fistules  vaginales ;  thbse  du  concours  de 
mddecine  opdratoire,  1  vol.  8vo.  Paris,  1841.  4s. 

MIQUEL,  Commentarii  Phytographici,  quibus  varia  rei  Herbariae  capita  illustrantur, 
1  Vol.  folio,  with  14  plates,  Leyden,  1840.  21.  10s. 

MOQUIN-TENDON,  Eldmens  de  Tdratologie  vdgdtale,  ou  Histoire  abrdgde  des  Anomalies  de 
l’organisation  dans  les  vdgetaux,  8vo.  Paris,  1841.  6s.  6d. 

MOTARD,  Essai  d’Hygiene  gdndrale,  2  vols.  8vo.  ibid,  1841.  14s. 

MUELLER  (J.),  Archiv  fur  Anatomie  und  Physiologie,  8vo.  mit  Kupfern,  1834 — 41. 
1/.  4s.  each  year. 

- Handbuch  der  Physiologie  des  Menschen.  Band  I — III.  21. 

- -  Physiologie  du  systhme  nerveux,  ou  Recherches  et  Experiences  sur  les  di- 

verses  classes  d’appareils  nerveux,  les  mouvemens,  la  voix,  la  parole,  les  sens  et  les 
facultes  intellectuelles,  par  J.  Muller,  professeur  d’anatomie  et  de  physiologie  al’u- 
niversite  de  Berlin,  traduit  de  l’allemand,  par  Jourdan,  M.D.  avec  fig.  Paris, 

1841.  16s. 

MULLER  UND  HENLE,  Systematische  Beschreibung  der  Plagiostomen,  folio,  mit  sechzig 
Tafeln,  Berlin,  1841.  6/.  16s. 

MUSSET,  Traite  des  Maladies  nerveuses,  ou  nevroses,  et  en  particulier  de  la  Paralysie 
et  de  ses  varies  de  l’h&niplegie,  etc.  8vo.  Paris,  1840.  6s. 

NATURF  ORSCHER,  DER,  28  vols.  8vo.  illumin.  Kupfern,  Halle,  \  T15.  41.  10s. 
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livres  scientifiques. 


NATURKUND1GE  Verhanclelungen,  van  tie  Bataafsche  Maatschappy  der  Wetenscliappen  te 
Haarlem,  17  vols.  8vo.  tig.  Amsterdam ,  1799—1817.  1/.  10s. 

NAEGELE,  des  principaux  Vices  de  conformations,  et  spEcialement  du  rEtrEcisseraent 
oblique  du  bassin,  par  F.  Cli.  NaegelE,  professeur  d’accouchement  k  1’universitE  de 
Heidelberg,  traduit  de  Fallemand,  avec  des  notes  par  A.  C,  Danyau,  accompagnE  de 
16  planches  lithographiEes,  8vo.  Paris,  1840.  8s. 

NEGKER,  Etudes  gEologiques  dans  les  Alpes,  8vo.  vol.  1,  fig.  ibid,  1841.  10s. 

WEES  VON  ESENBECK,  Genera  Plantarum  Florae  germanicae,  20  liv.  8vo.  containing  20 
plates.  4s.  each. 

NEMNICH,  allgemeines  Polyglotten  Lexicon  der  Naturgeschiehte,  6  vols.  4to.  half 

bound.  2 1.  15s. 

NEUMANN,  Handbuch  der  gerichtlichen  Anatomic  fur  Rechtsgelehrte,  Polizeibeamte, 
und  Studirende,  nebst  einern  Worterbuche,  welches  gegen  5000  der  Gebriiuchlich- 
sten  anatomischen  Ausdriicke  erklart,  8vo.  Berlin ,  1841.  6s. 

_  Pathologische  Untersuchungen  als  regulative  des  Heilverfahrens,  8vo.  vol. 

1,  Berlin,  1841.  7s. 

OKEN,  Isis,  1817-38,  4to.  38/. 

OTTO,  Moustrorum  Sexentorum  Descriptio  Anatomica,  Accedunt  CL.  Imogines  XXX 
Tabulis  Inscriptae,  large  fol.  Vrotislaviee,  1841.  11/. 

PALLAS,  Bemerkungen  auf  einer  Reise  des  Russisclien  Reichs,  in  den  Jahren  1793  und 
1794,  2  vols.  4to.  avec  55  pi.  fol.  61. 

PANZER,  Fauna  Insectorum,  1—155  fasc.  ilium.  18mo.  20/. 

PARE,  CEuvres  completes  d’Ambroise  Pare,  revues  et  collationnEes  sur  toutes  les  Edi¬ 
tions,  avec  les  variantes,  ornEes  de  217  planches  et  du  portrait  de  l’auteur,  accom- 
pagnEes  de  notes  historiques  et  critiques,  et  prEcEdEes  d’une  introduction  sur  l’ori- 
gine  et  les  progres  de  la  chirurgie  en  Occident,  du  sixiEme  au  seiziEme  siecle,  et 
sur  la  vie  et  les  ouvrages  d’Ambroise  ParE,  par  J.  F.  Malgaigne,  chirurgien  del’hos- 
pice  de  BicEtre,  professeur  agrEgE  a  la  FacultE  de  MEdecine  de  Paris,  etc.  3  vols. 
grand  in-8vo.  k  deux  colonnes,  avec  un  grand  nombre  de  figures  intercalEes  dans 
le  texte,  ouvrage  complet,  Paris,  1840.  1/.  16s. 

PERSON,  ElEments  de  Physique,  1836—41,  2  forts  vols.  8vo.  avec  atlas  de  26  planches, 
4to.  reprEsentant  675  figures.  12s. 

PFEIFFER  ET  OTTO,  figures  des  CactEes  en  Fleur,  peintes  et  lithographiEes  d’aprEs  nature, 
avec  un  texte  explicatif  de  20  planches,  4to.  16s. 

PHILLIPS,  de  la  TEnotomie  sous-cutanEe,  ou  Traitcment  des  pieds-bots,  du  torticolis,  de 
la  contracture  de  la  main  etdes  doigts,  des  fausses  ankyloses  angulaires  du  genou, 
du  strabisme,  de  la  myopie,  du  bEgaiement,  etc.  8vo.  avec  12  planches,  Paris , 
1841.  6s.  6rf. 

- du  Begaiement  etdu  Strabisme,  8vo.  ibid ,  1841.  Is.  6d . 

■  — - -  du  Strabisme,  8vo.  ibid,  1841.  2s. 

PiCTET,  Histoire  Naturelle  genErale  et  particuliEre  des  insectes  nEvroptEres.  Premiere 
Monographic,  Famille  des  Perlides,  1  and  2  livraisons,  8vo.  avec  5  planches colo- 
riEes.  6s.  each. 

Will  be  completed  in  ten  numbers. 

PIORRY,  TraitE  de  Pathologie  iatrique  et  mEdicale,  et  de  Medecine  pratique,  professEes 
k  la  FacultE  de  MEdecine  de  Paris,  ibid,  1841.  8vo.  8s. 

POUILLET,  ElEments  de  Physique  expErimentale  et  de  MEtEorologie,  troisiEme  Edition, 
2  vols.  8vo.  fig.  ibid,  1837 — 40.  18s. 

PUSGH,  Geographic  Polens,  2  vols.  8vo.  and  atlas,  fol.  21.  10s. 

RAIMANN,  Handbuch  der  speciallen  medicinischen  Pathologie  und  Tlierapie,  2  vols.  8vo. 
1832.  15s. 

RAYER,  TraitE  des  Maladies  des  Reins,  et  des  AltErations  de  la  SEcrEtion  urinaire,  SEtu- 
diEes  en  elles-rnemes  et  dans  leurs  rapports  avec  les  maladies  des  uretEres,  de  la 
vessie,  de  la  prostate,  de  1’urEtre,  etc.  par  P.  Rayer,  mEdecin  de  i’hOpital  de  la 
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Charity,  mddecin  consultant  du  roi,  etc.  ouvrage  complet ,  3  forts  vols.  in-8vo.  Paris, 
1839—41.  1/.  As. 

Le  bel  atlas  pour  cet  ouvrage,  reprdsentant  YAnatomie  pathologique  des  reins 
dela  vessie,  de  la  prostate,  des  ureteres,  de  l’urdtre,  etc.  a  dtd  publid  en  12  livrai- 
sons  contenant  chacune  5  planches  grand  in-folio,  gravdes  et  magnifiquement  colo- 
rides  d’aprds  nature,  avec  un  texte  descriptif.  Ce  bel  ouvrage,  compose  de  60  pi. 
grand  in-folio,  est  complet.  91.  12.?. 

RAYNAUD  (E.),  des  Affections  gangreneuses  observdes  chez  les  nouvelles  accouchees, 
4to.  figures,  ibid,  1841.  3s. 

REIL,  Archiv  ffir  die  Physiologie,  vol.  I — XII,  bound.  51. 

RENAUDIN,  Notice  statistique  sur  les  Alidnds  du  ddpartement  du  Bas-Rhin,  d’apres  les 
observations  recueillies  &  l’hospice  de  Stdphansfeld,  pendant  les  anndes  1836  k 
1839,  8vo.  2s.  6d. 

R1CARD,  Traitd  tbdorique  et  pratique  du  Magndtisme  animal,  ou  Mdthode  facile  pour 
apprendre  k  magndtiser,  8vo.  ibid,  1841.  6s. 

- Etude  sur  l’Art  d’extrairq  immddiatement  le  Fer  de  ses  minerais  sans  conver- 

tir  le  metal  en  fonte,  4to.  et  atlas  fol.  ibid,  1838.  1/.  10.?. 

RIBES  (F.),  Mdmoires  et  Observations  d’anatomie,  de  physiologie,  de  pathologie  et  de 
chirurgie,  2  vols.  8vo.  avec  9  planches,  ibid,  1841.  15.?. 

RICHTER  (D.  August  Gottlieb),  Chirurgische  Bibliothek,  12  Bande,  12mo.  Gottingen , 
1792.  1/.  10?. 

RiECKE,  fiber  Darm  Anhangs-Bruche  (Hernia;  Littricse),  mit  Bemerkungen,  8vo.  fig. 
Berlin,  1841.  6?. 

RIC0RD,  Clinique  iconographique  de  Phdpital  des  Vendriens,  recueil  d’Observations  sur 
les  Maladies  qui  ont  dtd  traitdes  dans  cet  hdpital. 

Cet  ouvrage  sera  publid  en  15  ou  20  livraisons,  il  en  paraltra  une  cliaque  mois, 
cbaque  livraison  aura  une  feuille  de  texte,  et  trois  ou  quatre  planches  coloriees. 
Prix  6s. 

RILLIET  ET  BARTHES,  Traitd  clinique  et  pratique  des  Maladies  des  Enfants,  d'aprds  des 
Observations  recueillies  a  PHOpital  des  Enfants  malades,  2  vols.  8vo.  ibid,\3A\.  12?, 
ROBERT  (A.),  des  Affections  cancdreuses  et  des  opdrations  qu’elles  ndcessitent,  8vo. 
ibid,  1841.  2s.  6d. 

ROTHII  (A.  G.),  Catalecta  botanica,  quibus  plantae  novae  et  minus  cognitse  describuntur 
et  illustrantur,  P.  1 — 3,  mit  illumin.  Tafeln.  1/.  10?. 

RUDOLPHI,  Entozoorum  sive  Vermium  Intestinalium  historia  naturalis,  3  vols.  8vo. 
Cum  Tabul.  1/.  16?. 

RUEPPELL  (E.),  Atlas  zu  der  Reise  im  nordlichen  Africa,  Zoologie,  20  livr.  fol.  fig.  col. 
1826.  10/. 

RUST,  Helkologie,  4to.  with  12  pits.  col.  21.  8?. 

SAGE,  Traitd  complet  du  Koiradaimatisme  du  cheval,  vulgairement  connu,  jusqu’h 
prdsent,  dans  son  dtat  avancd,  sous  le  nom  impropre  de  morve  chronique,  considdrd 
dans  tout  ce  qui  y  a  rapport,  8vo.  Paris,  1841.  3?. 

SCH/EFFER,  leones  insectorum  Ratisbonesium  Methode  systematica  illustratae  et  Indicae 
systematico,  auctae  G.  G.  W.  Panzer,  4  vols.  4to.  avec  280  planches,  col.  editio. 
nova,  1804.  14/. 

SEDILLOT  (J.),  Mdmoires  sur  les  Revaccinations,  4to.  avec  4  planches,  Paris , 
1840.  3?.  6d. 

■ - -  (Ch.),  de  POpdration  de  l’Empydme,  8vo.  fig.  ib.  1841.  6s. 

SERRURIER,  Phrdnologie  morale,  en  opposition  a  la  doctrine  de  phrdnologique  matdrielle 
de  Broussais,  8vo.  ib.  1840.  7s. 

SEUTIN,  du  Bandage  amidonnd,  ou  Recueil  de  toutes  les  pidees  composdes  sur  ce  ban¬ 
dage,  suivi  de  la  description  gendrale  et  du  mode  duplication  dans  les  fractures  et 
les  pansemens,  8vo.  1840.  6?. 

SURELL,  Etude  sur  les  Torrents  des  Hautes-Alpes,  Alo.ib.  1841.  12?. 

TESTE,  Manuel  pratique  de  magndtisme  animal.  Exposition  mdthodique  des  proeddds 
employds  pourproduire  les  phdnomdnes  magndtiques  et  leur  application  a  l’dtude  et 
au  traitement  des  maladies,  par  J.  A.  Teste,  docteur  en  mddecine,  grand  in-  18mo. 
ib.  1840.  4?. 

TH/ER,  Moglinische  Annalender  Landwirthschaft,  27  Biinde  8vo.  und  1  Bd.  Beilagen  in 
4to.  half  bound.  10/. 
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THIERRY,  des  diverses  M^thodes  op^ratoires  pour  la  cure  radicale  des  Hernies  8vo  fit? 
ib.  1840.  2s.  6d.  ’  b’ 

THIVET,  Traits  complet  de  bandage  et  d’anatomie,  appliqu^e  h  l’&ude  des  fractures  et 
luxations,  avec  les  appareils  qui  leur  conviennent,  trois  parties  in-8vo.  fi°\  ibid 
1840.  135.  6d.  °  * 

T1EDEMANN,  Drusen  des  Weibs  und  der  Schiefen  Gestaltung  und  Lage  der  Gebarmut- 
ter,  mit  vier  Tafel  abbildungen,  4to.  Heidelberg,  1840.  85. 

TR1NIUS,  Species  Graminum  Iconibus  et  descriptionibus  illustravit,  3  vols.  4to.  plates 

Petropoli ,  1836.  91. 

TROUSSEAU  ET  PIDOUX,  Traits  de  Therapeutique  et  de  matibre  m^dicale,  seconde  edition. 
2  vols.  8vo.  ibid,  1841.  1/. 

VAHL,  Symbolae  Botanicae  sive  Plantaruna  tam  Earutn  quas  in  itinere,  imprimis  orien- 
tali,  collegit  P.  Forskal,  3  parts  fol.  pi.  Haunice,  1790 — 94.  1/. 

VALLEIX,  Traitd  des  Nevralgies  ou  affections  douloureuses  des  nerfs,  8vo.  de  720  na^es 
Paris,  1841.  85.  *  ° 

■  -  Clinique  des  Maladies  des  Enfants  nouveau-n^s,  avec  2  planches  colorizes 

8 vo.  ib.  1838.  85.  * 

VALLIN,  Traitd  abrege  des  pieds-bots,  ou  considerations  th<k>riques  et  pratiques  sur  ces 
difformitds,  suivies  d  observations  de  pieds-bots  gu^ris  par  les  deux  mdthodes,  de 

quelques  cas  d’ankylose  incomplete  et  angulaire  du  genou,  8vo.  avec  4  pi.  Nantes 
1841.  35.  of, 

VANDEEN,  Observations  et  D^couvertes  sur  la  moelle  dpini&re,  8vo .Leyde,  1841.  65.  6d. 

VANDENBROEK,  Reflexions  sur  l’hygi&ne  des  mineurs  et  des  ouvriers  d’usines  mdtallur- 
giques,  8vo.  fig.  Mons,  1840.  6s.  6d. 

VELPEAU,  Leqons  orales  de  Clinique  Chirurgicale,  faites  &  l’Hdpital  de  la  Charite,  3  v. 
8vo.  ib.  1840.  1/.  15. 

VERHANDELIGNEN,  Naturkundige  van  de  Maatschappy  der  Wetenschappen  te  Haarlem. 
8vo.  9  vols.  1/.  IO5. 

VERHANDLUNGEN  des  Vereins  zur  Beforderung  des  Gartenbaues  in  den  Koniglich-Preus- 
sischen  Staaten,  10  vols.  4to.  col.pl.  Berlin ,  1824 — 34.  8/. 

—  - - -  des  Vereins  zur  Beforderung  des  Gewerbfleisses  in  Preussen,  1822 — 40, 

4  to.  a  21.  a  year. 

VERHANDELINGEN,  over  de  Natuurlijke  Gescliiedenis  der  Nederlandsche  overzeesche  Be- 
zittingen,  door  de  Leden  der  Natuurkundige  Commissie  in  Oost-Jndie  en  Andere 
Schryvers,  fol.  col.  pi.  Leyden ,  1841. 

- - -  1st  Section,  Land  en  Volkenkunde,  livr.  1 — 4.  1/.  45.  each. 

■  ■  - - 2nd  Section,  Zoologie,  livr.l — 4.  17.4 5.  each. 

- - 3rd  Section,  Botanie,  livr.  1 — 4.  17.  45.  each. 

VERHAEGHE,  M^moire  sur  le  Strabisme,  8vo.  Bruges,  1841.  25.  6d. 

VIDAL  (de  Cassis),  des  Indications  et  des  Contre-Indications  en  mddecine  op^ratoire, 
Ato.  Paris,  1841.  25.  6^7. 

-  Essai  sur  un  traitement  mdthodique  de  quelques  maladies  de  la  matrice,  injec¬ 
tions  vaginales  et  intra-vaginales,  8vo.  ib.  1840.  I5.  6d. 

— — - —  Traits  de  Pathologie  externe  et  deMedecine  operatoire,  5  vols.  8vo.  ib.  1839 _ 

41.  Prix  de  chaque  65.  6d. 

WAGNER,  leones  physiologicae,  Tabulae  physiologicae  et  geneseos  historian!  illustrantes, 

3  pi.  4to.  17.  IO5. 

—  - Lehrbuch  der  Physiologie,  lste  und  2te  Abtlieilung,  8vo.  125. 

WEIHE  ET  NEES  AB  ESENBEGK,  Rubi  Germanici,  mit  60  Kupf.  fol.  47. 

WILLDENOW  (C.  L.),  Hortus  Berolinensis,  10  fasc.  fol.  cum  110  Tab.  67.  6s. 

ZENKER  (J.  C.),  merkantilische  Waarenkunde,  2  Biinde,  mit  illuminirten  Kupfern.  4to 
1831.  27. 

ZETTERSTEDT,  Insecta  Lapponica,  4to.  Leipsig ,  1838.  27.  2s. 
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